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THE RADIO-TELEVISION BUSINESS IN 1949! 


Estimated Dollar Income of Principal Industry. Groups 
(Totaling 2% Billion Dollars) 
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Trends in. TY Design 
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, The finest noise elimination laboratory, under the supervision of 
'g / the pioneer in the field of capacitor noise-filtering,is at your service. 


A ; OSeOGeOeOeOreoro 
ke Your Product More Sale- A simple way to accept this invitation from Cornell-Dubilier: — 
le With C-D Quietone Inter- 


send a sample of the equipment or appliance you want noise-proofed 
ference and Spark Suppressors to our laboratory — make full use of its facilities — consult with our 
- engineers as though they were on your own payroll. That’s the way 
to solve your noise and spark suppression problems quickly and 
efficiently. There is absolutely no charge for this service. 


No other capacitor manufacturer can equal C-D’s thirty-seven years 

of experience in the design and manufacture of noise filters and 

CORNELL-DUBILIER spark suppression devices for every conceivable type of electronic 
and electrical equipment. Cornell-Dubilier Electric Corporation, Dept. 

WORDS et MANGE J-19, South Plainfield, N. J. Other large plants in New Bedford, 


CAPACITORS Brookline and Worcester, Mass., and Providence, R. I. 
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COVER: Seven principal industry groups will share radio and television’s estimated 2% billion dollar 
income during 1949. See page 25 for statistics of 1948 radio production and sales. 
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growing tendency of more complicated design features 
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Developed by General Electric and proven by the thousands in the 
war, these compact units are now available for any commercial 
use. They find application in radar and industrial equipment 
where the normal capacitor discharge shape is not suitable and 
where an impulse having a definite energy content and duration 
is required. The network consists of one or more equal capacitor 
sections and the same number of inductance coil sections. Both 
capacitors and coils are hermetically sealed in the same metal 
container. Networks are treated with top quality mineral oil to 
provide stability of capacitance characteristics over a wide range 
of ambient temperatures. Sizes from which you can make your 
selection range from a 0.5-kw output rating to 4500-kw. Write 
for bulletin GEA-4996. 


DESIGNED 
FOR BETTER 
READABILITY 


General Electric’s new line of 3 14-inch 
thin panel instruments will save space 
and add to the appearance of your 
panels. They’re dust-proof, moisture 
resistant, and vibrations normally en- 
countered in aircraft and moving 
vehicles have no adverse effects. Espe- 
cially designed for better readability, the 
scale divisions stand out by themselves. 
Lance-type pointers and new-style num- 
bers mean faster reading. Available in 
square and round shapes, depth behind 
the panel is only 0.99 inches. Construc- 
tion is of the internal-pivot type, with 
alnico magnets for high torque, good 
damping, and quick response. Check 
bulletin GEA-5102. 
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CUTTING TV RECEIVER COSTS—AIlI production is 
becoming more cost conscious each season. The one 
obvious method is to reduce the number of parts— 
preferably taking out whole stages. The loss of half a 
dozen tubes in a set will certainly cut costs, especially 
when a nice, new, undefined name for the part of the 
circuit that remains will make up for the inferior opera- 
tion! 

Real economy, however, has been found in some plants 
by re-engineering assembly methods, and the replace- 
ment of obsolete operations and equipment. The cost 
of components and assembly in a receiver does not 
bulk large considering the consumers cost. Costs saddled 
on installation and service men by requiring much time 
and expense in building up the signals to a usable level 
constitute the most expensive penny-saving item 
imaginable. More tubes, not less, may prove to be 
cheapest in the end. The public is concerned with total 
installed cost—not numbers of tubes. 


HIGHER POWER, BETTER RECEPTION—Teleset 
prices will always remain high as long as licensing 
authorities continue to consider that the present height 
X power relations, based on early guesses, are still 
sacred. Authorizing greater heights and more power 
with a proviso that interference between same channel 
stations would not increase, would whet engineering 
activity in developing horizon-limiting arrays. Every- 
one would benefit from even a tenfold signal gain. 

Higher power all round will not change present inter- 
ference areas or conflicts as between transmitters. But 
higher powers in TV —as in AM and FM—will mean 
better customer reception and tremendous savings in 
customer equipment and customer investment. 


SUBMINIATURIZATION GAINS—Since the un- 
veiling of the wartime subminiature tubes used in the 
proximity fuze; dozens of other tiny tubes have been 
developed for varied radio uses. Sylvania’s R. K. 
McClintock cites a computer unit which by employing 
subminiature tubes and resistors, wafer capacitors, 
printed circuits, and ceramic-plate sub-assemblies, can 
be used to replace a unit about ten times its size. 
Measuring only 2 in. in diameter and 2% in. high, with a 
weight of 4% ounces, it contains 11 subminiature 
thryratrons, 80 resistors and 23 capacitors. But there are 
still many engineers unfamiliar with the fact that sub- 
miniature tubes exist having characteristics comparing 
favorably with tubes in general use. 


‘PAN-AMERICAN TV STANDARDS—British televi- 
sion manufacturers are vigorously going after export 
business in the Americas, both North and South. En- 
visioning sales of 200,000 telesets in Canada, the British 
E.M. & I is smartly yielding there to our familiar U. S. 
standards, recognizing that 80-MC waves observe no 
territorial boundaries. 

But for South and Central America, the British will 
avoid 525-line scanning and introduce their own 405 
lines, 25 frames per second, with vertical polarization, 
and strongest signals on whites,—all pretty much the 
reverse of U. S. practice! If such foreign standards once 
get a foothold in the Western Hemisphere, the resulting 
situation will make future sales of U. S.-equipment more 
complicated. And it will block the eventual dream of 
a Western Hemisphere Network,—now apparently re- 
mote, but perhaps nearer than we think! 

From every aspect, U. S. TV standards should be 
pushed throughout South America without delay. 


SPEAKING OF STATISTICS — AS OF JANUARY 1, 1949, THERE WERE: 


Total AM Broadcast Stations Authorized ............. 2,200 
AM Broadcast Stations Operating ............. 1,900 
Total FM Stations Authorized ...................... 1,100 
Ene Stersone: Onerene os). eas oc coe ce 750 
Total Television Stations Authorized ................. 124 
Television Stations Operating .................. 46 


Population Served by TV Programs 
Jan. 1, 49 65 millions (42 cities in 28 states) 
Dec. 31, ‘49 95 million people 


Total special service stations: marine, aeronautic, 


railroad, industrial, public safety, etc. ......... 135,000 
Radio operators licensed ..................-.0000- 550,000 
Amateur’ States, 33520 os AG ea ae 85,000 
FM sets made during 1948 ...................... 1,600,000 
Record-player units of all types in use ............ 21,000,000 


For complete statisti?s on radio manufacturing and sales, 1922 
through 1948; the radio industry, radio sets in U. S. and 
world, etc., see page 25. 
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HILE, in closing the books for 

1948, the radio manufacturing 
industry is confronted with unusual 
situations that upset accurate antici- 
pation of what 1949 will show as to 
the buying tendencies of the public, 
the technical changes being studied 
in the laboratories are easier to set 
down. In almost every field there 
are still-unanswered merchandising 
questions; for instance the big ques- 
tion is: how will the public’s wants 
this year be divided between AM, 
FM and TV receivers? Then, where- 
as in the past a manufacturer has 
had to figure out only how many 


New high gain TV antenna (RCA) developed 
to give greater signal in critical locations 


Trends in Television and 


Engineering design boards now carry new circuit arrangements and show pro- 
duction methods that offset growing tendency of more complicated features 


By RALPH R. BATCHER, Consulting Editor, TELE-TECH 


record changers the public would 
need, now this matter is complicated 


_by the question — what speed, 33, 


45 or 78? Must more than one speed 
be provided? And should built-in 
filters be included? To what extent 
must a recorder be added to a com- 
bination job? Should it be wire or 
tape? These questions and others, 
while not primarily technical, are 
influencing engineering thinking. 
Before summarizing trends in tel- 
evision receiver design, the field 
where most engineering activity is 
taking place, a brief summary of 
some projected changes in older re- 
ceiver types might be given. First, 
in the matter of tubes, miniature 
types are gaining a somewhat 
stronger foothold each year in all 
types of receivers. These tubes rep- 
resent a wartime development, ne- 
cessitated by improved characteris- 
tics at higher frequencies. Miniature 
tube types are now available for 
most circuit needs, at prices which 
are in general competitive with 
metal types, by reason of production 
methods that have been improved 
during the year. The problems in- 
troduced by closer working toler- 
ances and somewhat different as- 
sembly technics have been worked 
out. Most of the miniature tubes are 
essentially identical with their octal 
prototypes insofar as the electrode 
assembly is concerned, both as to 
the size and spacing of the elements. 
The difference therefore is usually 
only in the outer envelop and basing. 
Ultimately one can surmise that 
the more economical utilization of 
raw materials in the miniature 
types, the possibility of better de- 
gassification by RF bombardment, 
the greater ease in packing, ship- 
ping and storing and the possibility 
of smaller space requirements in 
cabinets will account for a greater 
swing to this type this year. In tele- 
vision and FM receivers, 1948 de- 


signs called for the production of 4 
metal and miniature types in about 
equal numbers. 

The survey of the course in AM | 
receiver construction has brought | 
forth no contemplated unusual 
changes (beyond styling variations) 
that were not found in 1948 models. 
This is a natural result of nearly 
three decades of progress. There is 
no mystery about how to attain any 
degree of fidelity, sensitivity and 
selectivity that is meeded. Such 
knowledge has released much of the 
design abilities of engineers to other 
problems, such as frequency modu- 
lation receivers. During recent years 
the several methods of FM detection 
have each collected its own adher- 
ents among designers. Of these the 
original discriminator circuit with | 


: 


3 | 1 PROv. 
co} wef 
fe iz> 
P= ee }*1 20 
7) Ou 

wa 


CONSOLES 
CONTINUOUS 
TUNING 


12" 


FLYBACK TYPE HV, POWER SUPPLIES 


Ww 
e 
ly 
2 
e 
Mg x 
a eo 10" 
ly > 
J : W" 
a | ue 
x t& 
x 
Le) 
ce 
tag 


Breakdown of television set design trends 
shows styles and features of models offered 
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Radio Receiver Design 


limiting is apparently holding its 
own with the ratio detector. 

It seems that the oft heralded 
streamlined production methods for 
complete chassis using printing, 
plating or stamping processes will 


not gain much headway during 1949. 


Numerous experiments based on 
many of these processes all point to 
the same trouble — attempts to fab- 
ricate all resistance, capacitance and 
wiring components on a chassis at 
one time have about the same ad- 
vantages that cooking all items of 
a dinner at-the same operation in 
one pan would have. One reason is 
that these components are made in 
such: quantities with automatic 
methods that their excellence and 
price can hardly be duplicated even 
with the so-called one-shot printing 
methods, even though all these com- 
ponents have to be individually 
wired in. 

This conclusion does not hold 
however when it comes to certain 
unit assemblies of resistance net- 
works or even resistance-capacitor 
combinations on plaques used as 
stage coupling (or decoupling) units, 
which provide simple space saving 
sub-assemblies and are used in in- 
creasing hold in the case of high 
frequency coils or groups of coils 
stamped or printed on insulating 
plates. These also seem to provide 
a simple method of fabricating in- 
ductances where close tolerances are 
needed. 

A continued swing to ceramic by- 
pass capacitors for complicated cir- 
cuits has been noted. In some ’49 
sets announced, ceramic units about 
equal in number the combined num- 
ber ‘of mica and wound paper ca- 
pacitors together. 

In spite of the above adherence 
to the time-honored production line 
methods of assembly, unusual in- 
terest is being given to the simplifi- 
cation of wiring, both as an item of 
reduced manufacturing cost, and 
one of easier servicing. This is done 
by complete studies of the best 
placement of parts. Economies are 
also effected by serious re-examina- 
tion into the value of each compo- 
nent in the circuit. 

However a few farsighted design- 
ers have been throwing away strict 
adherence to time-honored televi- 
sion reception methods and are in- 
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troducing variations which before 
long may introduce cheaper sets. 
The writer recently noted excellent 
performance of a receiver operating 
in the marginal area, that used only 
about a dozen tubes. Moreover there 
are several methods of attacking this 
problem that are being studied and 
the production program for 1950 
may contain models with much 
fewer tubes. 

Experienced designers do not fall 
for every “cuts out a tube” idea, 
however. Actually, the cost of a tube 
and socket are often less than the 
higher quality, more efficient com- 
ponents that may have to be added 
to maintain adequate sensitivity, se- 
lectivity or band width. Therefore 
in many cases it is false economy to 
try to do much cutting without a 
thorough analysis of all conditions. 
This includes a study of the total 
cost to the user. A set that is inferior 
to others in the matter of being able 
to operate in areas where signals are 
weak, may serve admirably if an 
elaborate (and expensive) antenna 


_ installation is made. The saving of 


the cost of an extra stage is far out- 
weighed by the larger installation 
costs. This group of designers be- 
lieves that the set of the future can 
use any kind of antenna wire to 
provide a satisfactory signal. 
There are many who believe that 
a good antenna will permit almost 
any kind of receiver to operate. Cer- 
tainly in many important areas a 
high gain, wide band antenna is a 
“must.” The availability of better 
engineered designs of dipole for 
home receivers can extend the serv- 
ice area of a station remarkably. 
Arrangements have been shown, 
that give a worthwhile gain over 
simpler systems. For example a new 
antenna was recently described at 


the FCC trophospheric conferences. 
The array is unidirectional with a 
large (possibly 20:1) front-to-ratio, 
requires no adjustment or switch- 
ing to operate effectively on any 
channel, and has a gain of two or 
three over the normal dipole. 

Many ingenious circuit methods 
have come to light recently that 
eliminate a few resistors and a ca- 
pacitor or so, without detracting 
from operation. These are real sav- 
ings. No small part of a television 
receiver circuit consists of resistors 
and capacitors that form interstage 
isolation filters. These items are rel- 
atively inexpensive but they con- 
tribute to the complexity. The use 
of B supply sources having the best 
regulation characteristics is proving 
worth while here. Selenium rectifi- 
ers, often in the voltage multiplying, 
transformerless circuits are receiv- 
ing serious consideration in several 
additional designs this year, because 
of better regulation. 

Intercarrier modulation circuits, 
considered to be one of the most 
promising cost saving systems in re- 
ceiver design has received a steady 
but heretofore not phenomenal 
growth. As a result of intensive re- 
search in many laboratories, coupled 
with actual investigations of results 
obtained on several receivers with 
intercarrier control methods that 
have widespread use in many areas, 
the doubts accorded this system at 
the start have been largely allayed. 
In fact there are many advantages, 
not fully realized before, that will 
make the use of this system a “‘must” 
before long. Advantages of simpli- 
fied timing, more freedom from the 
effects of oscillator drift and less 
interchannel cross talk are marked, 
in addition to the obvious substan- 

(Please turn to next page) 


Video IF (Franklin) shows simplicity of stamped circuit components with miniature tubes 


TV AND RADIO DESIGN 


tial savings in receiver costs. A con- 
tinued extension of this principle to 
other makes is scheduled for ’49, 
with the consequent reduction in the 
size of the set by about four tubes. 

Another circuit trend is that of 
using direct coupling in the video 
amplifier stages. This arrangement, 
while not new, contributes greater 
video gain, and is more economical 
of parts. Besides this arrangement 
brings about the elimination of the 
de restoration tube. 

The dissatisfaction held by many 
designers about the present video 
intermediate frequencies may result 
in the selection of a higher frequen- 
cy (probably in a range near 42 
MC) as standard at some later date 
if an agreement is reached in the 
RMA committees studying the prob- 
lem. Many factors and checks are 
necessary in making such a change. 

Unusual changes are taking place 
in the RF tuning systems. The front 
end of most receivers have under- 
gone many changes and the end is 


TRENDS 


(Continued ) 


still not in sight. Rotary switch 
types of tuning, now used in about 
60% of the models, will continue in 
popularity with several new designs 
available. Second and third choices 
at present are the continuous tuning 
and turret switch type tuners. A 
new form of push-button tuner re- 
cently introduced is also receiving 
some attention. Permeability tuning 
in television receivers may become 
more common. 

The big problem this year will be 
picture size. Projection jobs did not 
make the headway last year that 
was expected earlier (at least for 
home use). Dealers have found, 
however, that no purchaser ever 
complained about getting a set with 
too large a picture. The new 16” 
metal tubes are expected to take 
over the popularity now held by 10” 
tubes. When this happens the 12” 
tube will also lose out in many de- 
signs, all favoring the larger tubes. 

Far-sighted designers are not for- 
getting projection arrangements and 


the announcements of several new 
systems are expected shortly. A 
characteristic of projected pictures 
not yet fully appreciated is that of 
reduced eye strain. 

A great deal of circuit complexity 
is usually found in scanning circuit 
control arrangements. Much sim- 
plification: of the synchronization 
systems in use are expected, result- 
ing in the elimination of from one 
to three tubes. The use of L-C com- 
binations as tuning elements in the 
horizontal sweep control has been 
reported favorably. 

Another development is a trans- 
formerless horizontal sweep, elimi- 
nating one expensive item in the 
circuit, but introducing new prob- 
lems in obtaining a high voltage 
source for the tube — since the fly- 
back voltage source is used in four 
out of five designs at present. 

The quantity production of 16” 
cathode ray tube sets will introduce 
new problems. Complete indepen- 
dence of the focusing and modula- 
tion characteristics can be achieved 
only by strict adherence to precision 

(Continued on page 52) 


Ceramic capacitors, 
(Centralab types) in 
several styles reduce 
complexity of this TV 
chassis by reduction 
of space requirements 
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Radio-television output during 1948 and complete home-set census; 
production and use tabulated for radio industry's past 27 years 
, 
1 
THE RADIO-TELEVISION INDUSTRY 
. Data Covers Year Ended December 31, 1948 Feta Annee! Hanne ot ae 
a Investment Cross Revenue Employes Payroll 
SEGIEG  SUNTITUUNEREIT OR Ci Riise 0 Sisk Caine ees Sowae ce cece tenes ecw. $ 70,000,000 $ 600,000,000 100,000 $190,000,000 
: Semee Giwtrietaore, COGiere; GOs. 55s ce eee Se eek ced ie ese ct 325,000,000 1,500,000,000 125,000 275,000,000 
r Broadcasting stations (2000) including talent costs .................. 150,000,000 400,000,000 *23,000 170,000,000 
COMMMIGVOIAT GCONMELIINIGIEION SERUIOIG in i655 5.65 Beene ccc ck etwesueet GOOQGGGGR eae See 15,000 10,000,000 
” Listeners’ radio and TV sets in use (75,000,000) .................0205- S500 00G RGEC! eet can ce oe eee +550,000,000 
e * Regular staff—not including part-time employes, artists, etc., who number at least 30,000 more. 
= + Annual operating expense for listeners’ sets, for tube replacements, electricity, servicing, etc. 
i- 
d ANNUAL BILL OF U. S. FOR RADIO-TV RADIO SETS IN U. S.; WORLD 
. January 1, 1949 
mn Sales of time by broadcasters, 1948 .............. $385,000,000 United Gtiites heathe With Halla on eee 40,000,000 
We GOONS 'Scathwisaseesua ns wubsivewsvawdadeds 70,000,000 Secondary sets in above homes 19,000,000 
Electricity, batteries, etc., to operate 75,000,000 z - ribs pate aay lean Sena ht 2 eral ok . 
- . Sets in business places, institutions, etc. .......... 5,000,000 
a Pe eee eee ree 250,000,000 Autemebite radice 11,000,000 
14,000,000 home radio receivers, at retail value .. GOOG OGR th USPS veri ee a ienn ei eee oe ate 
850,000 television receivers, at retail value :..... 300,000,000 TOTAL sets in United States .......... 75,000,000 
Phonograph records, 260,0G0/000 .... cis ccsccecce 233,000,000 Total radio sets in rest of world: 
Radio repairs and supplies: North America, 5,500,000; South Amer- 
70,000,000 replacement tubes ................ 95,000,000 ica, 5,500,000; Europe, 48,500,000; 
Radio-TV parts, accessories, etc. ............ 125,000,000 Asia, 7,000,000; Australia, 3,000,000; 
eee eee G diy warele (ui tie, oa ental Gis alee 100,000,000 Africa; 7, 8O0G G08. 25 ..0.c8 fica eteee 71,000,000 
TOC < cacti eae sca vas eo wuceer eevee $2,158,000,000 TOTAL sete ib“ WON. boise ees 146,000,000 
rs, 
in 
nn PRODUCTION OF CIVILIAN RADIO SETS — 1922 TO 1948 
TV Homes Total 
ion Total Civilian Radio Total Civilian Tubes Automobile Sets Total Radio Auto with Radio Sets | At 
nts Sets Manufactured Manufactured Manufactured Reception Sets Radio in Use Close 
Equipment in Use Sets in U.S. of 
Number Retail Value Number’ Retail Value | Number Retail Value Value Number Number Number 
1922 100,000 $ 5,000,000 1,00G,000 FJ GOGRGED | .ccciesek yy wiccceen $ 60,000,000 | ........ 260,000 400,000 | 1922 
1923 550,000 30,000,000 4,500,000 pe ee ee TET GTA |... occ cinidins 1,000,000 1,100,000 | 1923 
1924 1,500,000 100,000,000 | 12,000,000 EE © en atkacew® Cie kee 358,000,000 | ........ 2,500,000 3,000,000 | 1924 
1925 2,000,000 165,000,000 | 20,000,000 RE cece cae | eed anee 430,000,000 | ........ 3,500,000 4,000,000 | 1925 
1926 | 1,750,000 200,000,000 | 30,000,000 pe ee eee eee 506,000,000 | ........ 5,000,000 5,700,000 | 1926 
1927 1,350,000 168,000,000 | 41,200,000 Ce Dod. 0. sSana’ wigs 425,600,000 | ........ 6,500,000 7,000,000 | 1927 
1928 | 3,281,000 400,000,000 | 50,200,000 110,250,000 | ........ ......-. 690,550,000 | ........ 7,500,000 8,500,000 | 1928 
1929 4,428,000 600,000,000 GEGURGGG STA SOUGE bE ccccieece | cecddcus 842,548,000 | ........ 9,000,000 | 10,500,000 | 1929 
1930 3,827,800 300,000,000 52,000,000 119,600,000 34,000 $ 3,000,000 496,432,000 | ........ 12,048,762 | 13,000,000 1930 
1931 3,420,000 225,000,000 | 53,000,000 69,550,000 108;000 5,940,000 300,000,000 100,000 | 14,000,000 | 15,000,000 | 1931 
1932 | 3,000,000 140,000,000 | 44,300,000 48,730,000 143,000 7,150,000 200,000,000 250,000 | 16,809,562 | 18,000,000 | 1932 
1933 | 3,806,000 180,500,000 | 59,000,000 49,000,000 724,000 28,598,000 300,000,000 500,000 | 20,402,369 | 22,000,000 | 1933 
1934 4,084,000 214,500,000 58,000,000 36,600,000 780,000 28,000,000 350,000,000 1,250,000 | 21,456,000 | 26,000,000 | 1934 
1935 | 6,026,800 330,192,480 | 71,000,000 50,000,000 | 1,125,000 54,562,500 370,000,000 2,000,000 | 22,869,000 | 30,500,000 | 1935 
1936 | 8,248,000 450,000,000 | 98,000,000 69,000,000 | 1,412,000 69,188,000 500,000,000 3,500,000 | 24,600,000 | 33,000,000 | 1936 
1937 | 8,064,780 450,000,000 | 91,000,000 85,000,000 | 1,750,000 87,500,000 537,000,000 5,000,000 | 26,666,500 | 37,600,000 | 1937 
1938 | 6,000,000 210,000,000 | 75,000,000 93,000,000 800,000 32,000,000 350,000,000 6,000,000 | 28,000,000 | 40,800,000 | 1938 
1939 | 10,500,000 354,000,000 | 91,000,000 114,000,000 | 1,200,000 48,000,000 375,000,000 6,500,000 | 28,700,000 45,300,000 1939 
1940 | 11,800,000 450,000,000 | 115,000,000 115,000,000 | 1,700,000 60,000,000 584,000,000 7,500,000 | 29,200,000 | 51,000,000 | 1940 
1941 13,000,000 460,000,000 | 130,000,000 143,000,000 | 2,000,000 70,000,000 610,000,000 8,750,000 | 29,700,000 | 56,000,000 | 1941 
1942 4,400,000 154,000,000 87,700,000 94,000,000 350,000 12,250,000 360,000,000 9,000,000 | 30,800,000 | 59,340,000 | 1942 
WOAG SE oe Sica aeeeetene TZ00R008: 16,Q0G 008. cciscket hace adiwe 75,000,000 | 8,000,000 | 32,000,000 | 58,000,000 | 1943 
ee ee ere eee ee 22,000,000 ee ec 85,000,000 7,000,000 | 33,000,000 | 57,000,000 | 1944 
1945 500,000 20,000,000 | 30,000,000 DOOM Lec ceticele > cwabenne 105,000,000 6,000,000 | 34,000,000 | 56,000,000 | 1945 
1946 | 14,000,000 700,000,000 | 190,000,000 200,000,000 | 1,200,000 72,000,000 900,000,000 7,000,000 | 35,000,000 | 60,000,000 | 1946 
1947 |17,000,000 800,000,000 | 220,000,000 260,000,000 | 2,500,000 150,000,000 |1,100,000,000 | 9,000,000 | 37,000,000 | 66,000,000 | 1947 
1948 | 14,000,000 600,000,000 | 200,000,000 230,000,000 | 2,800,000 200,000,000 950,000,000 | 11,000,000 | 40,000,000 | 74,000,000 | 1948 
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Figures for sets give value with tubes 
duction. All figures are at retail values. (Statistics Copyrighted by Caldwell-Clements, Inc.) 


in receivers. In normal years, replacement tubes have run 25% to 40% 


of total tube pro- 


How vast quantities of radio-electronic equipment are bought from suppliers 
by the U. S. Navy for its aircraft, ships, submarines and shore stations 


By ROBERT HERTZBERG, Contributing Editor, TELE-TECH 


NY radio-electronics manufac- 

turer who has not sold mer- 
chandise to the Navy should cer- 
tainly hasten to obtain a copy of a 
very informative 40-page booklet 
entitled “Selling to the Navy”. It 
costs 15 cents and should be ordered 
from the Superintendent of Docu- 
ments, Government Printing Office, 
Washington 25, D. C., not from the 
Navy Department. A postal note is 
suggested as the most convenient 
form of remittance; stamps are not 
acceptable and coins have a habit 
of getting lost in the mails. 

Navy procurement: closely paral- 
lels Army procurement as described 
in the October issue of TELE- 
TECH, since all the armed services 
are now operating their buying ac- 
tivities under the provisions of 
Public Law 413, 80th Congress. “In- 
vitations for Bids’, accompanied by 
detailed specifications of the desired 
equipment, are sent out to potential 
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A battlewagon like famed U. S. S. Missouri uses large amount of communications and radar equipment 


suppliers, who then submit sealed 
bids. The lowest responsible bidder 
gets the order. Negotiated contracts, 
as in the Army, are arranged for 
experimental, developmental, re- 
search, and other types of procure- 
ment which do not readily lend 
themselves to formal advertising. 

The focal point of interest of a 
contract-hungry sales engineer is 
definitely the Navy Department 
Building located at 18th Street and 
Constitution Avenue, Washington, 
D. C. The offices of the following 
important bureaus are concentrated 
here: 

Bureau of Aeronautics—Procures 
much aeronautical equipments, in- 
cluding aeronautical electronic items. 
(The “United States Air Force” is 
divorced from the United States 
Army and is a separate entity, but 
Naval aviation remains part of the 
United States Navy. This is an im- 
portant distinction and must be re- 


membered in all dealings with the 
various Armed Forces.) 

Bureau of Ships, — Procures all 
ships, major ship components and 
shipboard electronic equipments. 

Office of Naval Research — The 
“lab” end of the Navy. 

Bureau of Ordnance — Procures 
guns and related supplies, including 
fire control equipment. Relatively, a 
smaller customer than the other bu- 
reaus, but not to be overlooked be- 
cause some electronic methods enter 
into the complicated science of fire 
control. 

Bureau of Supplies and Accounts 
—Procures common-use items and 
items assigned by other bureaus. 
Coordinates the operation of the 
Navy Supply System. 

Specific activities have been es- 
tablished under the Navy Supply 
System for the purpose of reviewing 
the on-hand inventories of repair 
parts of the Navy and as a result of 
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this review, determining the quan- 
tities of items to buy from industry 
to replace the items used by the 
Navy. The activities which make 
these determinations are designated 
Supply Demand Control Points. 

There are two Supply Demand 
Control Points of major interest to 
radio-electronic firms: the Aviation 
Supply Office, Oxford Avenue and 
Martin’s Mill Road, Philadelphia, 
Pennsylvania, near public trans- 
portation in North Philadelphia, and 
the Electronic Supply Office, U. S. 
Naval Supply Depot, Great Lakes, 
Illinois, a short distance from Chi- 
cago. These control points are under 
the respective commands of Rear 
Admiral John E. Wood, Supply 
Corps, U. S. Navy, Aviation Supply 
Officer, and Commander Thomas J. 
Montgomery, Supply Corps, U. S. 
Navy, Electronic Supply Officer. 
Manufacturers and suppliers should 
make their acquaintance. 

The determinations of “what to 
buy” can be described in simple 
terms. Suppose for instance the Bu- 
reau of Ships or the Bureau of Aer- 
onautics decides that a certain 
shipborne or airborne radio receiver 
is obsolete and needs to be replaced. 
The engineers in the Bureau con- 


i cerned will design the new radio set 


ment Printing Office. 


Are You After Navy Business? Here’s What to Do 


1. Get a copy of the booklet “Selling to the Navy” from the Govern- 


2. Write individual letters to the Bureau of Ships, the Bureau of Aero- 
nautics, the Bureau of Ordnance, the Bureau of Supplies and Accounts 
and the Bureau of Naval Research, all in Washington, to the Aviation 
Supply office, Philadelphia, Pa., and to the Electronic Supply Office, 
Great Lakes, Ill., asking to be put on their mailing lists. 


3. Handle all correspondence, invitations to bid, etc., very carefully, 
with special regard for the instructions in fine print on the invitation forms. 


4. Do some leg work. Visit the Bureaus’ offices, meet the men handling 
the Navy’s buying, and find out what's going on. 


or the design work will be let out 
on a negotiated contract to some 
independent laboratory or manufac- 
turer. The Office of Naval Research 
may be consulted and its facilities 
and experience utilized. After a sat- 
isfactory receiver has been ap- 
proved, probably in pilot model 
form, the Bureau prevares detailed 
specifications and “invitations to 


bid” are issued to interested manu- 
facturers. The bid of one firm is ac- 
cepted and a contract is issued. The 
manufacturer produces, the sets get 
to Navy warehouses, the manufac- 
turer is paid and the transaction is 
finished. This is an over-simplifica- 
tion of the procedure. However, in 
substance, it describes the procure- 
(Please turn to next page) 


height finder radar; 


| Looking up from the flight deck of the U. S. S. Lexington at 


the myriad radio-radar facilities, 
carriers. 


common to modern aircraft 
Antennas in this photo are used for the following 


| purposes: 1, 2 and 3) radio communication; 4) fire control radar: 


5, 6. 7, 8 and 9) radio communication: 10) air search and 


11) radio communication: 12) radar test 
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equipment; 13) surface search radar; 14) radio communication: 15) 
homing beacon; 16, 17, 18, 19 and 20) radio communication; 21) 
air search radar: 22) homing beacon; 23) air search radar: 24 and 
25) radio communication; 26) identification radar: 27 and 28) radio 
communication. Here is one reason why the Navy is such a good 
customer for manufacturers of radio and electronic equipment 
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SELLING TO NAVY 


(Continued from preceding page) 


ment function adequately enough. 

Once a piece of electronic equip- 
ment becomes Navy standard, for 
use as-shipborne or airborne equip- 
ment in the service, the responsibili- 
ty for maintaining adequate stocks 
of repair parts to support the equip- 
ment passes to the Aviation Supply 
Office for airborne equipment and to 
the Electronic Supply Office for 
shipborne equipment. These control 
points receive requisitions from sup- 
ply points all over the country, co- 
ordinate them, do the necessary 
purchasing and instruct suppliers as 
to the destination of various lots of 
their products. A supplier gets one 
contract with one set of shipping 
instructions, rather than a dozen 
different orders for individual ware- 
houses. 

A manufacturer or other supplier 
who wants to get on the mailing 
lists for invitations to bid can do so 
very easily. He should write directly 
to EACH of the bureaus and supply 
offices mentioned, enclosing with his 
letter copies of all available catalogs 
or other literature describing his 
products. In addition, he should state 
what specialized Navy equipment he 
is prepared and able to make, what 
his over-all technical and produc- 
tion facilities are, etc. He should as- 


sume that the Navy knows nothing | 


about him but is willing to learn, 
so he should present a good case. 
If the descriptive information is 
insufficient in the opinion of the 
particular Bureau concerned to es- 
tablish the status of the concern as 


Nerve center of every naval vessel is the “shack”—a maze of men, cable and typewriters 


an acceptable prospective bidder, or 
does not permit an accurate deter- 
mination of the type of material on 
which it seeks to bid, a form for fil- 
ing the required data will be sent to 
the manufacturer. A questionnaire 
very much like the one published on 
page 25 of the October issue must 
also be answered. This is all part of 
the inevitable paper work connected 
with government purchasing and it 
must be handled meticulously or not 
at all. Remember, the Navy pro- 
curement requirements are based 
upon Public Law and the many nec- 
essary regulations safeguard both 
the Government and the potential 
source of supply. The Navy wants 
to protect the supplier both as a 


businessman and as a citizen besides 
protecting the Navy, as one would 
protect any organization purchasing 
material on a large scale. In this 
connection, the statement has some-} 
times been made that the Navy is af 
“tough customer”. It is not. It at-§ 
tempts to do business in a business-J 
like manner, with both parties liv-J 
ing up to the contractual agreement.§ 
Once a concern has qualified, it§ 
will without further action on its} 
part begin to receive invitations tof 
bid on articles it is able to make or 
supply. If the firm does not bid after§ 
three or four invitations, the Navy 
Department will assume that it is® 
not interested, and it may remove 
its name from the mailing list. : 


Air arm represents large slice of the Navy’s radio-electronic purchases. As importance of aviation increases, this market will become bigg¢ 


| i A, i 


ioe 


By ALBERT FRANCIS 


T «the RCA Laboratories in 

Princeton a research group, 
headed by Ray D. Kell, has demon- 
strated the elimination of that form 
of television interference known as 
“beats between carrier frequencies.” 
This difficulty is noticed on televi- 
sion screens when the signals from 
a distant transmitter on the same 
channel as the desired signal are re- 
ceived at a slightly different fre- 
quency. The interaction of the two 
carriers produces a beat frequency 
which is seen as alternate black and 
white bars across the picture. Some 
refer to this as the “Venetian blind 
effect”. If the two carriers are of 
the same frequency there is no beat 
and hence no bars. Of course this 
does not mean that all other forms 
of television interference have been 
eliminated but this development 


s opens the door to closer spacing, 


without interference, of TV trans- 
mitters and therefore the assignment 
by the FCC or more stations in a 
given area, or reduced interference 
between the stations now operating. 

With a spacing of 150 miles be- 
tween stations operating on the same 
channel why is there interference? 
Have we not been told that TV fre- 
quencies are mostly line-of-sight 
and usually do not travel much be- 
yond, say, 60 miles? Yes, that is the 
early and simplified view, but we 
have learned more about tropo- 
spheric propagation and now know 
that atmospheric conditions, espe- 
cially temperature inversions, can 
form “ducts” that conduct these 
very-high-frequencies over much 
longer distances. This then is the 
reason why, in Princeton, WNBW, 
Washington, puts interfering bars in 
the picture being received from 
WNBT, New York City. Both TV 
stations are on the same channel, 
Ch. 4. But Princeton is now spared 
this form of interference as long as 
Kell has his carrier synchronizing 
method in operation. 

This equipment has been in op- 
eration for some weeks and has been 
demonstrated to the Joint Tech. 
Advisory Committee who were fa- 
vorably impressed and to the FCC, 
who expfessed much interest. It was 
first discussed at the FCC engineer- 
ing conference in Washington Dec. 2 
by Mr. Kell. 

‘The equipment at the RCA Labs. 
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Synchronization of TV Carriers to 
Reduce Co-Channel Interference 


Controlled frequencies improve marginal area reception 


consists of two narrow-band super- 
heterodynes. A single local oscilla- 
tor injects voltage in each mixer. 
The outputs of the two IF amplifiers 
are combined in a phase discrimina- 
tor so that the output voltage is a 
measure of the phase difference of 
the incoming carrier frequencies. 
This output voltage is used to fre- 
quency modulate, by means of an 
R-C oscillator a 1,000 cycle tone 
which can be shifted plus or minus 
300 cycles. This frequency modulat- 
ed tone, transmitted over an ordi- 
nary telephone line to one of the 
controlled transmitters, is. used to 
hold its carrier at zero beat with 
the other TV transmitter. 

At Princeton, the New York sig- 
nal is received on a dipole with re- 
flector so that Washington signals 
are not strong enough to affect the 
circuits. A directive antenna is also 
used to receive from Washington. 
However some New York signal is 
picked up but it is removed by intro- 
ducing into the antenna transmis- 
sion line some voltage from the NYC 
transmitter, correctly adjusted as to 
phase and amplitude, to effect can- 
cellation. 

At the New York transmitter the 


tone received by telephone line is 
reconverted by a frequency dis- 
criminator to a DC voltage which is 
applied to a reactance tube con- 
nected so as to shift the transmit- 
ter’s crystal frequency by plus or 
minus 300 cycles. The result is that 
the carrier frequency of WNBT will 
follow that of WNBW in Washington 
so closely that no beats should be 
visible on TV _ receivers located 
where signals from these two trans- 
mitters are being received. A block 
diagram of the system and a photo- 
graph of the equipment used is 
shown bélow. 

If barely visible bars are seen 
under non-synchronized conditions, 
then this interference can be in- 
creased from five to ten times and 
still give only barely visible bars 
when synchronism is employed. This 
is the value of improvement for the 
most unfavorable phase relation- 
ship, that of 0° or 180°. With the 
most desirable phase relation, 90° 
or 270°, an improvement of 30 fold 
is experienced. Conservative JTAC 
mentions an improvement of about 
15 db. Their report points out that 
since there is twice as much power 

(Continued on page 60) 


(Left) Block diagram of the co-channel carrier synchronizing system used to minimize 


“Venetian Blind” interference effects. (Right) Equipment used for WNBW and WNBT tests 


(Oscillator Power Variation 


Amount of coupling and VSWR are determining factors with mismatched feeder line loads 


By L. S. SCHW ARTZ, Hazeltine Electronics Corporation, Little Neck, L. I. 


N considering the power variation 

caused by pulling, it is evident 
that the maximum power change or 
percent power variation will occur 
when the susceptance ‘of the oscil- 
lator is zero. An understanding of 
this is helped by studying an equiv- 
alent circuit for the loaded oscil- 
lator as in Fig. 1. 

Assume that the equivalent of the 
tube and oscillator cavity con- 
ductance is g and that the oscillator 
itself is resonant at some frequency 
f,. If the oscillator is connected to a 
line of length 1 and conductance g, 
and assuming that the line is also 
terminated in g,, it follows that 
there will appear a conductance of 
g. in parallel with g and that this 
conductance is g, transformed 
through the coupling between the 
oscillator and the line. 

If a voltage standing wave ratio 


ime = 
aSozfe SE 90 


<— f—> 


Fig. 1: Equiv. circuit of loaded oscillator 


(VSWR)8 is set up at the input ter- 
minals to the line and if the position 
of the minimum is moved along the 
line as would be the case for changes 
in the length 1 of the line, then the 
conductance presented to the input 


Fig. 4: Cross section of 2.5-in. reentrant cavity oscillator 


terminals of the line will vary be- 
tween the limits of g./8 and fg, as 
in Fig. 2. This variation in load con- 
ductance will be transformed into 
the oscillator circuit as g./B<g.<g. 
giving a maximum change in load 
conductance of (6—1)g.. An at- 
tempt will not be made to derive an 


Fig. 2: Admittance variation with change in 
the position of the standing wave minimum 
expression for the power variation 
in terms of easily measurable pa- 
rameters. The starting assumption is 
that for small values of 8 the oscil- 
lator will behave as a constant cur- 
rent generator. 

Since we are considering changes 
along the g axis only of the admit- 
tance diagram, the equivalent cir- 
cuit we are concerned with is as in 
Fig. 3. If power relations for this 
circuit are to be set up, then we 
must regard g as the equivalent con- 
ductance of the oscillator tank cir- 
cuit and its tube while cold plus the 
dynamic conductance of the tube 
while hot. Then the total power sup- 
plied by the oscillator is: 


j2 
Py = e2(g+q,) = — 
: e atg 


and the power in the loading con- 
ductance is: 


_ 9eP¢ a j2 
9+9, (g9+9,)2 
Differentiating the expression for P. 


= eg, 


and replacing differentials by differ- 9 


ences, we have that 


=i f=2 
AP, = i2——&_—(ag_) 
Sea CET Lee 


So that 


Pe _ (9-9¢) (09,) _ (9 -9,) (e-1) 
Pe (9+9.) (92) (9+9,) 
Hence, 


Be 9-900 1)» |! aha 
P rer es ) 


e 


The problem now is to express the § 
power variation as a function of 7 
quantities which can be readily @ 
measured. It might appear that this | 


{ance 3 3 
e 9 9, 
! 5 


Fig. 3: Equiv. oscillator circuit at resonance : 


could be done by introducing the | 
loaded and unloaded Q of the oscil- 7 
lator circuit. Suppose that we try 7 
this. The unloaded Q of the oscilla- ~ 


tor is WC/g and the loaded Q is 


WC/g+g.. Designate these two | 


Fig. 5: Block diagram of oscillator and measuring apparatus 
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and Frequency Pull-In 


quantities by Q, and Q, respective- 
ly. Therefore, 
Y - 2e*9 . Se 2 


ey g 9 
From which 


Pe [2h _ lig. 

pt [eile 

Now note that this Q, and Q, are 
the unloaded and loaded Q’s for a 
circuit which is actually oscillating 
and is not, therefore, “cold”. Un- 
fortunately, however, ready means 
are not at hand for determining Q’s 
for a circuit in this condition, so we 
must express AP./P. in another way. 
This is done by introducing the con- 
cept of t, the percentage of critical 


‘ coupling. For 100% critical coupling, 


g.=g and P,,,x = i°/4g. For any less 


s coupling, P = i’g./(g+g.)’. 


_ 4g/o, 


_ 4a./9 Ya 


(g+9,)? (I+,/g)? (1 +a)? 


oo ft = 


ie 
Prax 


i Where g./g = «. Solving for « gives: 


So 


5) Substitutions of solutions (1) and 


(2) in 
= = 1-9e/ag. 1) 
yields Pe I +96/y 


ce. + (B-I) Viet ......(3) 


where the minus sign results from 
solution (2) and must be used for 
coupling beyond critical as a study 
of the following equation will show. 


Me {2% _ Mg. 
P, ki fe 1) 


Equation (3) demonstrates that the 
percentage power variation is given 
by the VSWR and the percentage of 
critical coupling. 

H. A. Wheeler has shown that the 
frequency pulling is given by: 


f_/\ | | 

Af a | eee e-— 

: ~ i) a 
where in this case Q, and Q, are 
determined for a “cold” (non- 
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oscillating) oscillator. Actually, this 
formula applies equally well for the 
“hot” (oscillating) condition since 
the difference between 1/Q, and 
1/Q, is the loss factor for the cou- 
pling, a factor which is the same 
whether the circuit is oscillating or 
not. The expression may be trans- 
formed into one which involves the 
percentage of critical coupling in 
place of Q,. It is done by substitut- 
ing for Q./Q, its equal in terms of 
g./gZ. 


and 


so that 


Af, 


sdf) 


° 


Consider the physical significance 
of the + signs before the radical 


V1-—v-. The minus applies to the 
case of coupling between 0 and 1, 
that is to undercoupling, because the 
frequency pulling is actually 0 for 
«=0, and this is shown by the 
mathematics. Thus, the limit of 
1—1/1-—t/t as t approaches 0 is 
1/2. Therefore, for = 0, Af,/f, = 0 
as is required, and the formula for 
the undercoupled case is: 


Fo age |g) 


° 40, 


The plus sign applies to over- 
coupling, that is for coupling beyond 
critical. At this point a clarifying 
remark on the physical meaning of 
overcoupling is in order. As a cou- 
pling probe is inserted deeper and 
deeper in an oscillator cavity, more 
and more power is extracted until 
a maximum is reached. Beyond this 
point less and less power is extract- 
ed and the oscillator is said to be 
overcoupled. In the overcoupled re- 
gion one would expect the frequency 
pulling to continue using, and ex- 
perimentally it is found that this 


(Please turn to next page) 


—>- 
Fig. 9: Power variation vs critical coupling. 
Plotted points were obtained on three RCA 
Lighthouse tubes (2C42) at one frequency 
(8 = 1.5) Smooth curve is graph of formula 
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Fig. 6: f(r) vs 7, the % of critical coupling 


—_+—__+—_+—++ 


40 + [ 


1 14 1.8 2.2 26 3.0 


Fig. 7: f(8), vs 8, voltage standing wave ratio 
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Fig. 8: AP./P, vs tr. where AP,/P, is the % 
variation in power output from oscillator 
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OSCILLATOR POWER VARIATION 
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Fig. 11: Plot of f(8) vs 8 
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happens. Now suppose one defines 
K=1-—vr where K is the percent- 
age of coupling beyond critical, and 
«, aS defined before, is the percent- 
age of power coupled out of the os- 
cillator, then 


SOR tee y 


and it is seen that the pulling in- 
creases without limit as K increases. 
It must be emphasized that in 
equation (4) Q, is the unloaded Q 
for the oscillatory condition and, 
therefore, cannot be readily deter- 
mined. This equation, however, 
serves two useful functions. One is 
that it enables one to find quickly 
the trend of frequency pulling and 
the exact amount for any coupling 
if the pulling is known for one value 
of coupling and VSWR. The other 
is, knowing the pulling for a given 
coupling and VSWR, one can deter- 
mine the “hot” unloaded Q which 
would inform one as to the part the 
dynamic plate resistance plays in 
altering the value of the “cold” un- 
loaded Q. Further, knowledge of Q. 
(hot) will yield Q, (hot), and this 
information may throw light on the 
anomalous effect of large reductions 
in pulling with comparatively small 
changes in loading capacity. 
Finally, the, frequency pulling 
may be expressed in terms of the 
percentage power variation. In 
equation (3) one may solve for 


io 


Substituting this for + in equation 
(4), yields 
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Fig. 13: (Left) f(x) vs K. where K = 1 — 7 
Fig. 14: (Above) Frequency pulling as a 
function of % coupling beyond critical 


which is the frequency pulling in 
terms of the percentage variation in 
output power. 

An analysis of the function AP./P, 
=(8 —1)\/1—T is assisted by plot- 
ting separately \/1—7 and (8-1), 
the curves for which are shown in 
Figs. 6 and 7. In Fig. 8 the product 
of these curves shows that AP./P, 
vs. t is a family of curves which for 
«= 0 begin at any finite value, in- 
cluding 0, and which all terminate 
at AP./P.=0 for +=1. In other 
words the percentage power varia- 
tion is a minimum at optimum cou- 


pling. When § = 1, the condition for | 


impedance match of the transmis- 
sion line to its load, AP./P. = 0 for 
all values of + between 0 and 1. 
In Fig. 9 a curve is drawn by 
means of the relation AP./P.=(8—1) 
V1— for 8 = 1.5. Empirical curves 
from data on three RCA Lighthouse 
tubes (2C42) are compared with the 
theoretical curve. 


tween the computed and the meas- 


ured values for large percentages of | 


critical coupling, but that this agree- 
ment deteriorates for small values of 
coupling. It should be emphasized 
that the relation AP./P, = (8 — 1) 


V1 —-7 seems to hold approximately 


for values of 8 not exceeding 3. For | 


larger values non-agreement with 
empirical data should be anticipated. 

A word is in order as to the pro- 
cedure employed in obtaining the 


data of Fig. 9. The coupling is varied | 
by changing the depth of insertion | 
of a capacity probe into the cavity of | 
a reentrant oscillator as shown in | 


Fig. 4. The power variation ensues 
from shifting the phase of a voltage 
standing ratio of 1.5 through the 
extremes of its cycle. This is done 


It is seen that § 
‘there is rather good agreement be- 


ee ee ee ee a ee ee a) le ee 


a i in a a i i | ie ine eee 


for values of between 0 and 1. The ®@: 


method may be seen from Fig. 5. 
The function (4Q,)Af,/f, = 


2 ae, , 
r—(1— V1=*) -1] (6-1/8) is 


- 


studied by plotting the curves 
2 


f(t) = [—(Q-—vV1-— tt) —1] and 


f(s) = (8—1/8) shown in Figs. 10 @, 


and 11 and multiplying these to give 
(4Q,) Af./f, in function of + as in 
Fig. 12. This graph was drawn for 
f(s) = 1. For any other value of 


f(8) the ordinates would be multi- | | 


plied accordingly. It is apparent that 
except’ for very small values of 
VSWR, the frequency pulling is lin- 
early proportional to 8. Further, it is 
evident that frequency pulling, in 
the particular example given, is re- 
(Continued on page 57) 
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Video Receiver Circuits Simplified 


New television chassis designs feature improved 
circuit performance and require fewer tubes 


| By D. D. COLE, Chief Engineer, Home Instru- 
> ment Dept., RCA Victor Division, Camden, N. J. 


N preparation for meeting the 1949 
» 4 demand predicted by market ana- 
\ lysts, totalling more than 2 million 
* sets, television receivers are under- 
going a design streamlining opera- 
tion in many companies. RCA post- 
* war designs were aimed at assuring 
\ that the engineering aspects were 
right before applying any methods 
\for making them cheaper, with the 
Hresult that the designs are classed 
in the most highly-engineered group. 
' The 1949 models, recently an- 
= nounced, are of interest therefore to 
J indicate one example of a trend to- 
ward the application of new prin- 
ciples and circuits in obtaining 
greater simplicity. The resulting sets, 
© the 8T24 series, although containing 
6 less tubes, incorporate several new 
» operating features and have a three- 
Sfold gain in sensitivity. These 10” 
) models have a new RF tuning unit, 
} automatic gain control and a direct- 
Hcoupled video amplifier, which does 
away with a DC restoration tube. 
» Anew RF amplifier and converter 
system uses two 6AG5 tubes (in- 
stead of the previous 6J6 twin tri- 
Hodes connected push-pull) which 
accounts for more sensitivity in this 
section. It has a tuned input circuit, 
(increasing the gain about 70%). 
|The RF unit starts out with an 
@“elevator” circuit accommodating 
@with a simple change in connections 
seither a balanced or a coaxial down 
plead. There has been a notable re- 
duction in the type of interference 
caused by both sections of the dipole 
Hacting in unison to pick up a lower 
frequency signal in the manner of 
man ordinary antenna and ground. 
HBy the use of a bifilar winding on 
the input circuit, these push-push 
Signals are bucked out, while push- 
pull signals are not attenuated. 
At the same time a ten-fold re- 
duction in oscillator radiation (over 
Previous models) has been accom- 


See 
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RCA type 8T24 series chassis have new RF tuners, 
direct coupled video amplifiers, and include AGC 


plished, partly by the use of double 
shielding of the oscillator stage, and 
by attention to all means whereby 
oscillator energy was radiated. 
The unusual selectivity is due to 
the RF unit having four tuned cir- 
cuits, including one having the prop- 
erties of an M-derived high-pass fil- 
ter having maximum attenuation at 
the intermediate frequency (down 
2000 times), followed by a x type 
low-pass circuit. A sharp cutoff 
above the signal frequency is pro- 
vided to cut out FM and other spuri- 
ous signals that give trouble in some 
areas. The image attenuation is on 
the range of 2500 to 20,000 to one 
depending on the frequency. Finally 
the RF unit is link-coupled to the 
IF. Overall band width is 4 MC. 
The two stage direct coupled video 
amplifier represents a saving in 
components. It uses one twin triode 
instead of two pentodes and elimi- 
nates the DC restoration diode, since 
steady picture brightness levels are 
carried through to the kinescope by 
a direct path. Automatic gain con- 
trol signals are supplied along with 
sync signals from this video ampli- 
fier. The user will note some operat- 
ing features with AGC. For one 
thing there will be less need for 
manipulating the contrast control, 
and (if the DC component of the 
signals transmitted by various trans- 
mitters are kept within some stand- 
ardized range) brightness control 
manipulations are likewise mini- 
mized. The circuit permits chang- 


ing the peak-to-peak amplitude of 
the video signal while maintaining 
the black level at the right point on 
the kinescope characteristics. Ordi- 
narily a gain “change” requires 
a readjustment of “brightness”. 
Whereas before, the contrast control 
was connected to serve as a manual 
gain control for the video IF, now 
it provides the video amplifier gain 
adjustment. The effectiveness of this 
picture control is thus greater at 
high video signal levels, making it 
impossible to overload the receiver 
by making picture control adjust- 
ments. Likewise it is impossible to 
turn the control to the complete 
elimination of the raster on the 
screen. The second detector operates 
at a higher level, which has the ef- 
fect of opening up the contrast range . 
at the “white” end, thus operating 
on a more favorable part of the 
kinescope’s characteristic. 

The biggest step toward simplifi- 
cation is in the scanning circuits 
with their associated synchronizing 
arrangements. The sweep system is 
similar to that used in a previous 
model (721TS). Sine wave stabiliz- 
ing circuits are used in the scanning 
system. A pulse fed back from the 
horizontal output tube is superposed 
on the incoming sync pulse. The 
resulting waveform is sensitive to 
phase changes between the two, and 
is applied through a control tube to 
affect the bias on the oscillator grid 
pulling it into phase with the sync 
pulses. 


Design and construction details of a conveniently short vertical 


transmitting antenna for use in urban radio-telephone services 


By R. G. 


OR the new 152-162 MC urban 
mobile radio-telephone services, 
a conveniently-short vertical col- 
linear coaxial array provides con- 
siderable gain in radiated power 
over a simple dipole without im- 
pairing the desired omni-directional 
characteristics of the radiating sys- 
tem. Formulae and tabulations have 
been developed to enable calcula- 
tion not only of the gain to be ex- 
pected from the successive addition 
of collinear in-phase half-wave ele- 
ments at specific inter-center spac- 


Fig. 1: Diagram (right) shows current direc- 
tion and distribution on antenna array (left) 


ROWE, R. G. Rowe Associates, Niagara Falls, N. Y. 


ings, but also the order of magni- 
tude of the radiation resistance for 
specific element combinations. How- 
ever, little can be learned from these 
relations as to physical construction 
of such an array because of the 
complex interdependence of many 
element length parameters. 

In the array shown in Fig. 1, only 
the top element is directly driven. 
The remaining half-wave elements 
are coupled to the driven element 
and to each other by the 2/4 trans- 
formers formed by the inner wall of 
each skirt and the outer wall of the 
supporting pipe or tube, which pro- 
vide the 180° phase reversal that is 
required for in-phase excitation of 
each half-wave section. The approx- 
imate distribution and direction of 
current on this type of array are 
shown. 

In theory it may be generalized 
that, due to end effect of the rela- 
tively large diameter skirts, the 
outer radiating length of each skirt 
must be shortened to perhaps 0.80 
to 0.90 quarter-wavelengths for 
self-resonant operation. On the 
other hand the inner length of the 
skirt must be some 0.95 to 0.98 
quarter-wavelengths at the operat- 
ing frequency, to provide a precise 
180° phase reversal. 

These requirements are easily met 
by the introduction of a dielectric 
slug in the transformer, as for ex- 
ample such as is shown in Fig. 2. 
By proper selection of dielectric 
length ‘d’’, the electrical length of 
the transformer may be increased 
over that of the outside skirt, be- 
cause the wave velocity in the di- 
electric is less than the free space 
velocity. The addition of a small air 
capacitor between the outside of the 
supporting tube and the inside of 
the skirt should also produce this 
end result. 

The design and construction of a 
three section collinear coaxial array 


has been developed which provides} 
a measured gain only slightly lower} 
than the theoretical gain without! 


resorting to separate tuning of thel 


outside and inside of the skirts. As} 


in most antenna work, the length® 


of the radiating portion of the ele-7 


ments, within limits, is critical only? 


insofar as it affects phasing and in 
put impedance. Here the phasing isi 
adjusted by skirt length and posi-) 
tion on the supporting tube, and they 
input impedance is matched to the} 
transmission line by a }/4 trans-) 
former. : 
The whip (or top) quarter-wave! 
section, of %-in. O.D. aluminum] 
tube is cut 18-in. in length. A 4-in.J 
length of the same tubing slotted# 


Collinear Coaxial Array) | 


am *& we 


Za TRS 7 
a ae re), ee ee ee ae. en a ee 


to slip over the top of the whip, asi - 


in Fig. 3, provides length adjust-} 
ment. The top is sealed to preventi 
its filling with water, and the lower} 
end is plugged with a bar of alu-j 
minum, turned to press-fit the I.D.j 
of the whip tube. The whip isl 
mounted on the disc of the top skirt§ 
by two stacked discs of %4-in. thick? 
polystyrene; turned, drilled as inj 


Fig. 2: Dielectric slug length (d) determines 3 


the effective radiating length of each skirl” 
Fig. 3: Section of slotted tubing permits ad 
justing the height of top quarter wave section” 
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\for 152 Megacyeles 


Fig. 6 and assembled as in Fig. 7. 
A thin gasket interposing the poly- 
styrene and the aluminum disc pro- 
vides a watertight seal. 
In order to connect the outer 
braid of the coaxial line of the top 
» skirt, a brass rod is turned to slip- 
> fit the ID. of the supporting pipe 
and drilled to permit insertion of 
© the line. After the line is pulled 
les} through the hole, the braid is flared 
er and soldered to the top of the brass 
ut sleeve. A soldering lug, under the 
he® 10-32 bolt which mounts the whip 
As®™ to the polystyrene insulator, serves 
sth to connect the center conductor of 
le-— the coaxial cable to the base of the 
ily whip. 
in-§} Three polystyrene discs, having 
is} the same dimensions as the alumi- 
si-]} num washers detailed in Fig. 4, are 
the required to space the three skirts 
= coaxially from the supporting tube. 
ns-—} In the experimental antenna these 
were made to drive-fit the bottom 
end of each skirt and slip-fit the 
supporting tube, necessitating no 
-in.@ screw attachment. 
This fully adjustable antenna was 
asi} tuned for maximum gain at 152.15 
MC by exciting it with a crystal- 
controlled transmitter and measur- 
ing the field strength with the ap- 
paratus shown in Fig. 8. The Field 
Strength Meter employed a Premax 
DSH-118 quarter-wave Marconi 
type antenna which was perma- 
nently mounted on the metal roof of 
one of the mobile units. This an- 
tenna was coupled through its as- 
sociated 50 ohm coaxial cable and 
a tuned circuit to the 5 milliampere 
vacuum-type thermo-couple, cali- 
brated for square-law operation on 
direct current, so readings were 
directly proportional to power. The 
mobile unit was parked in the clear 
at a distance of some 4 wavelengths 
from the transmitting antenna. The 
bottom end of the 12 foot supporting 
tube of the transmitting antenna was 
7 at ground level during all measure- 
ments. 
" It will be noticed that a total of 
Six variables obtains: namely the 
| lengths of each of the six % wave 
L sections of the array. The adjust- 
ment procedure followed embodied 
the time-consuming and repetitious 
process of holding five of the vari- 
ables constant while taking one of 
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the variables through a series of 
changes in length and observing the 
field strength readings. During the 
adjustment process it was generally 
observed that small changes in skirt 
lengths b, d and f (Fig. 1) were 
more influential in modifying signal 
strength than small changes in 
lengths a, c and e. A further ob- 
servation was that this type of an- 
tenna could not merely be cut and 
constructed, but required careful 
tuning to produce gains approaching 
the theoretical. Many of the meas- 
urements revealed that an improper 
skirt length, particularly in the top 
skirt, would reduce the field strength 
below that of a simple reference 
dipole, because of incorrect phasing 
which concentrated the energy in 
undesired side lobes. 

The final dimensions for maxi- 
mum gain, (see lettering of Fig. 1), 
were: a, 19 (not including insula- 
tor); b, 19.5; c, 18.5; d, 18: e, 18.5; 
f, 17.25 inches. 

With the three sections tuned for 
maximum signal __ strength, the 
measured gain approximated the 
theoretical gain. This was done by 
first shorting out the two bottom 
skirts and measuring the signal 


Fig. 4 
Fig. 5 
Fig. 6: 
Fig. 7 
Fig. 8 


Fig. 9: A 5 ma vacuum-type thermo-couple 
for 152.15 MC field strength measurements 
152.15 MC 


strength produced by the single top 
coaxial dipole section. The bottom 
skirts were progressively cut in and 
new field strength readings taken, 
after first adjusting the transmitter 
power input to be equal for each 
measurement. The theoretical power 
gains for collinear half-wave ele- 
ments at one-half wave center-to- 
center spacing as compared with 
the measured power gains of the 
subject array were found to be, for 
two elements 1.8 DB, 1.7 DB for 
theoretical and measured values re- 
spectively, and for three element 3.3 
DB, 2.9 DB respectively. 

For the array to produce the 
characteristic maximum gain calcu- 
lated from theory, -the currents in 
each dipole must be equal in mag- 

(Continued on page 60) 


: Dimension details of aluminum discs required to couple skirts ito supporting tube 
: Holes in skirt mate with disc holes and both assemble to supporting tube as shown 
Size detail of two polystyrene discs used to mount the whip on disc of top skirt 
: Gasket seal between plastic and aluminum discs makes whip assembly watertight 
: Schematic circuit diagram of the apparatus used for field strength measurement 
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A Front End for Television Receivers 


Design, construction, and performance details on new two tube GE tuner assembly 


HE primary function of a televi- 

sion tuner unit is to give selec- 
tion to a desired number of frequen- 
cies, a rejection to all other fre- 
quencies, and provide amplification 
of the desired band of frequencies. 
For good reception, the signal should 
be free of noise developed by the 
television receiver, should be free of 
interfering signals, and have good 
band pass characteristics. 

From observation, if a signal to 
noise ratio of ten to one or better is 
obtained then the quality of the pic- 
ture is useable; but to obtain the 
best detail possible the noise should 
not exceed 3% of the picture signal. 
Keeping this in mind then, the noise 
generated by the receiver should be 
kept to an absolute minimum since 


it limits the minimum signal for 
good operation. The noise generated 
in a television receiver comes al- 
most entirely from the RF tuner 
unit. 

Interfering signals may be classed 
in two groups; those in the television 
channel that is being received, and 
all other frequencies comprising the 
other group. Very little can be done 
to the tuner unit to reject the sig- 
nals that fall in the television chan- 
nel being received, especially if they 
are fed from the antenna, but some 
rejection to these signals can be ob- 
tained by proper antenna design and 
location. If they are signals picked 
up by the transmission line alone 
then by balancing out the in-phase 
signals in the input circuit, any in- 


terference in the picture will be 
eliminated. ; 
It is good engineering practice to 
attenuate the audio carrier 40 DB 
with respect to the picture signal | 
to prevent loss of detail of the pic- 
ture. With this as a reference for all 
interfering signals, we can say that 
they must be at least 40 DB down 
from the picture signal if we wish 
to prevent loss of detail. In some 
localities the interfering signals may 
be as high as one thousand times the 
signal strength of the desired signal, | 
which means that if we are going to | 
receive the picture signal without | 
loss of picture detail the receiver 
must attenuate the undesirable sig- | 
nal at least 100 DB. This value is not | 
difficult to obtain for those frequen- 
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Fig. 1: Schematic diagram of the television tune! 

Input balancing transformer has 1 to 1 turn 

ratio, interwinding electrostatic shield, and offers 

24 DB rejection to the in-phase signals on al 

channels. Triode connected RF Amp. minimize‘ 
noise 
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By J. O. SILVEY, 


General Electric, Receiver Div., Syracuse 


cies that are rejected by both the 
RF and IF amplifiers, but for those 
frequencies the RF amplifier alone 
must reject, this is a difficult prob- 
lem. Frequencies such as the IF fre- 
quency, the image frequency of the 
oscillator, and the second and third 
harmonics of the oscillator + the 
IF frequency all must be rejected. 
Some of these frequencies are more 
important than others. With an IF 
frequency of 21.9 to 26.4 MC, the 
image of channel 2 falls between 
103.55 and 108.05 MC, in the FM 
transmitting range. In some locali- 
ties these images are sources of in- 
terference to television receivers op- 
erating on Channel 2, unless the 
tuner unit gives adequate rejection 
to the signal. The same difficulty is 
encountered for the second harmon- 
ic of the oscillator plus the IF fre- 
quency for channels 2, 3, 4, and the 
second harmonic of the oscillator 
minus the IF for Channels 5 and 6; 
as all of these frequencies fall in the 
higher television bands for the IF 
frequency chosen. 

While all of the interfering signal 
possibilities cannot be covered here, 
one that should be mentioned is the 
interference of one receiver with an- 
other. The oscillator radiation of one 
receiver may interfere with the op- 
eration of another receiver, and in 
such cases, the radiation of the sec- 
ond harmonic of the oscillator must 
be considered as well as the funda- 
mental frequency since the second 
harmonic response may be stronger 
than the fundamental, as far as ra- 
diated voltage is concerned. 


Fig. 3: (Left) Oscillator warm up drift with tuner on re- 
ceiver chassis mounted in cabinet. Fig. 4: (Right) Oscillator 
frequency drift as a function of variations in line voltage 


I 


Fig. 2: Physical 
appearance of the 

tuner assembly. 12AT7 
tube functions as both 
oscillator and converter 


The band pass characteristic of 
the tuner unit is important because 
it affects the overall response of the 
receiver. It is usually desirable to 
make the response of the tuner unit 
flat over the frequencies covered by 
one television channel, but this is 
not necessary as combinations of RF 
and IF band pass can be staggered 
to give the overall performance nec- 
essary for good picture detail. 

Other factors desirable in a good 
tuner unit, but having little effect 
on the quality of the picture ob- 
tained include a good stable oscilla- 
tor, from the standpoint of both 
warm-up drift and line voltage fluc- 
tuations; it should be vastly aligned, 
and especially for tube changes the 
alignment should be minimized. 


Its physical size should be in propor- 
tion to other components of the set. 

Fig. 1 shows the circuit layout 
of the tuner unit shown in Fig. 2. 
The input circuit contains a balanc- 
ing transformer having a turns ratio 
of 1 to 1, and an interwinding elec- 
trostatic shield. The transformer 
gives a rejection of 24 DB or better 
to in-phase signals on all channels. 
It feeds the cathode of a 6AU6, tri- 
ode connected, with the grid ground- 
ed. The input impedance of the cir- 
cuit is controlled by the g,, of the 
tube and the g,, is adjusted for 300 
ohms input impedance. The ground- 
ed-grid triode is a good low noise 
amplifier. More gain could be ob- 
tained by using a pentode but the 

(Continued on page 54) 
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Elimination of Reflected Signal! 


"Echo suppression" circuit minimizes receiver's response to indirect signals 


ERTAIN types of UHF and 

microwave equipment depend 
upon pulse width or spacing be- 
tween pulses to convey information. 
Notable among this group are voice 
modulated pulse communications 
systems and transpondor beacons. 
The former, of course, includes sys- 
tems utilizing pulse width modula- 
tion, pulse code modulation, and 
pulse separation, or paired pulse, 
modulation. The more recent trans- 
pondor beacons employ a pulse 
width discriminator in the receiver 
circuit which is intended to pass 
pulses of certain lengths. Each of 
these systems depends upon receiv- 


ing a relatively undistorted replica 


of the original signal in order to re- 
produce the information transmit- 
ted. However, when such system 
factors as omni-directional anten- 
nas, reserve power, geographical lo- 
cation, and reflection coefficient are 
considered, the difficulties of achiev- 
ing this performance can be appre- 
ciated. ; 
Consider in more detail the sim- 
plest of these equipments, the trans- 
pondor beacon. The requirements 
for a land based beacon used for 
identifying a land position such as 
an airfield are: the intention is to 
reply to 2.0 microsecond interrogat- 


Fig. 1: (Left) Pulse 

2us width stretching due 
i at to multipath signals 
ECHOES 


12 3 


Fig. 2: (Below) Pulse 
length discriminator 
circuit and wave 


forms in each stage 


+250 — 


DROOLER 


ims. 
SIGNAL 


2us. 
SIGNAL 


ing signals and to ignore signals of 
lesser duration. These constitute the | 
normal search signals of the associ- 
ated radar and would receive no 
information even though the beacon 
replied. It is highly desirable that ! 
the search signals be rejected, since | 
they would cause unnecessary traf- | 
fic and ultimately might saturate the | 
beacon by utilizing the entire trans- | 
mitter capacity. 

If a typical beacon installation is | 
assumed, it must be accessible by a : 
roadway, served by a power source, | 
and be geographically near the po- } 
sition it identifies. These factors sel- | 
dom permit the choice of a site en- | 
tirely free from obstacles capable of 
producing reflections. The manner in | 


which these reflected signals pro- | 


duce distortion and interference to 


beacon operation can best be under- @ ‘ 


stood by a brief look at a typical | 
pulse length discriminator with and | 
without the presence of reflections | 
or echoes. a 
Fig. 1 shows an idealized version § 
at (a) of a 2 microsecond interrogat- a 
ing signal, at (b) of a 1 microsecond | 
search signal, and at (c) a combi- | 
nation of a 1 microsecond search) 
signal with three echoes. g 
If the strength of the echoes ex- : 
ceeds the threshold sensitivity of § 
the receiver, echoes 2 and 3 would) 
combine to form approximately a 2 . 
microsecond signal and cause a bea- | 
con reply. 
Fig. 2 shows a simple pulse! 
length discriminator circuit. Nega- | 
tive video output-from the beacon | 
receiver is used to drive the first} 
tube to plate current cut-off. The} 
magnitude of the signal and noise at 
this point largely determines the 
threshold signal level. A large load 
resistance is used in the plate cir- 
cuit of the tube; together with the 
tube and stray capacitances it gen- 
erates an exponentially rising volt-} 
age. Hence, the name “Drooler’’ is 
applied. By proper choice of circuit 
constants, the plate voltage rise is 
made a linear function of time with- 
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Effects in Pulsed Systems 


N 
By DAYLE O. COLLUP, 


Naval Research Laboratory, 20 
Washington 20, D. C. 
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of | in the limits in which we are inter- 
1e | ested. The positive going sawtooth 
i- § wave is then fed to a fixed bias a 
10 | cathode follower, thence to a quies- 
yn | cent blocking oscillator. Bias on the 
at @ cathode follower is so adjusted that 
ce | the sawtooth generated by a 2 mi- 
f. § crosecond signal causes conduction, 
1e |) While signals of shorter duration do / 
s. § not. Two microsecond signals, there- 
" fore trigger the blocking oscillator Fig. 3: Area of serious “stretching” in well chosen location (Deer Island—Boston Harbor) 
is ™ Which in turn causes the beacon 
q | transmitter to reply. 
.e, | Recalling Fig. 1(c) it is obvious 
o- @ that echoes 2 and 3 can each drive 
1- @ the “Drooler” tube to cutoff and 
n- | allow a sawtooth corresponding to 
of ™ 42 microsecond signal to be gener- 
in @ ated. Substantiating evidence (Fig. 
o- § 3) of this phenomenon was found by 
to @ tests with a microwave beacon in- 
.r- @ Stalled at Deer Island in Boston 
+g] |) Harbor. This is a high point of land 
nd & (Please turn to next page) 


Fig. 4: (Below) Multiple paths of interrogating signals from plane to Deer Island beacon 


ion |) Fig. 5: (Below) Echo suppression IF amplifier SKYLINE 
at- |) in APN/CPN-6 Radar Transpondar Beacon 
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REFLECTED SIGNAL EFFECTS 
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Fig. 8: Comparison of performance of conven- 
tional receiver and echo suppression receiver 


Fig. 9: Area within which serious stretching 
eccurs in Naval Research Lab installation 


(Continued ) 


extending into the water at the har- 
bor entrance with relatively few ob- 
structions. An airborne radar was 
made to challenge the beacon with 
a search signal of approximately 1 
microsecond duration. 

Fig. 3 shows a polar plot of the 
area within which “echo stretching”’, 
or echo combinations of the 1 micro- 
second signal from the plane, trig- 
gered the beacon steadily. Notice the 
pronounced east-west vulnerability. 
Since open sea was to the east and 
shipping and skyline to the west, 
the explanation must be made as in 
Fig. 4, where it can be seen that 
echoes from objects differing in 
range by only 500 feet could give 
the effect noted in Fig. 1(c). 

Once the cause of this behavior is 
realized, certain fundamentals be- 
come apparent. 


(1) The direct or line-of-sight 
signal reaches the receiver in 
the shortest time. 

(2) The direct signal is always of 
greater amplitude than any 
reflected signal due to disper- 
sion upon reflection. 

(3) After a time representing a 
given path-length, dispersion 
and scattering of the reflected 
signals should reduce their 
magnitude below the thresh- 
old of the receiver. 

Fortunately, each of these factors 


can be utilized in a circuit of simple 
proportions. 

Since the amplitude of the signals 
conveys no information to the re- 
ceiver circuit so long as it exceeds 
the threshold level, it appears that 
a circuit capable of preserving the 
amplitude relation between signal 
and echoes could provide additional 
information as pointed out in (2). 
Also, if the maximum amplitude of 
the output of this circuit just ex- 
ceeded the threshold level at the 
discriminator, then echo signals, be- 
ing of soméwhat lesser amplitude, 
would not exceed the threshold 
level and could not trigger the bea- 
con. One further requirement is that 
the circuit be capable of operating 
over an extremely wide range of 
signal inputs without manual ad- 
justment. This, of course, is neces- 
sary because intermixed search sig- 
nals may reach the beacon from air- 
borne radars near at hand and from 
great distances. 

All of these requirements are met 
by incorporating certain features of | 
a basic amplitude limiting IF ampli- 
fier such as commonly used in FM 


receivers as is done in the circuit § 


Fig. 5. Fig. 6 illustrates the operation 


of this type of limiter when time § 


constants suitable for pulse opera- 
tion are employed. Assume that this 
is the last stage of IF amplification 
and is operating with zero bias and 
reduced screen grid voltage. When a / 
(Continued on page 62) 
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TELEVISION ATTRACTS DEEP INTEREST OF 
HIGHEST OFFICIALDOM IN WASHINGTON—Tele- 
vision as the “miracle” industry of the nation is attract- 
ing the attention and deep interest of the highest officials 
of the government in Washington. While no direct dis- 
closure of their discussions was revealed, it is known 
that FCC Chairman Wayne Coy gave President Truman 
a full description of the progress of television at their 
recent White House conference. Chairman Coy a week 
later gave definite hope of the FCC “thawing” its freeze 
on new video station applications by early spring. He 
commended the work of the industry’s radio engineers 
in tackling the problem of tropospheric interference and 
publicly commended before the Television Broadcasters 
Association the technique of “polycasting” in UHF band 


= TV, developed by RCA. Like the newly elected Presi- 
_ dent Folsom of RCA who feels TV is ahead by two years 


of its rosiest postwar predictions, the FCC Chairman 
forecast that by the end of 1949 there will be at least 
2,750,000 video receivers in the hands of the public or 
around triple the present number of sets. 


MANY MONTHS BEFORE TV RATE VERDICT— 


© FCC decision on the reasonableness of the rates charged 
© by the Bell System and Western Union for intercity 


television relaying—of great importance to the ultimate 


» development of nationwide network television—is not 
= expected for many months. The Commission has just 
> completed hearings on the knotty interconnection issue, 
* occasioned by the Bell System’s rule against connecting 


its TV relay lifiks with those of Western Union and pri- 


» vate broadcasters when telephone company channels are 
» available. The FCC has said it will not start the rate 
) hearings until the interconnection matter is settled. 
» With the usual practice of attorneys’ proposed findings, 
© an FCC proposed report, oral argument, and final deci- 
’ sion on interconnection, the expected lengthy rate hear- 
» ings may not start for six months to a year. 


CAA-RTCA DEMONSTRATIONS ON ALL 


> WEATHER FLYING SHOW ELECTRONICS ONLY 


ANSWER—A much shorter period than the original 
timetable of 15 years for the completion of the all- 
Weather electronic aviation navigation aid and traffic 
control system, proposed for the U. S. military and 
Civilian aviation by the Radio Technical Commission for 


5 Aeronautics, now appears likely. This is the opinion of 


expert governmental, military and aviation industry ob- 
servers who viewed the flight demonstrations conducted 
by the CAA at Indianapolis during the latter half of 
November until Dec. 2. CAA Administrator Delos W. 
Rentzel, former Aeronautical Radio President, highly 
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Latest Radio and Communications News Developments 


Summarized by Tele-Tech's Washington Bureau 


es |. 


commended the radio manufacturing industry and 
laboratories for their contributions and work and 
stressed the one answer to air safety was “electronics.” 


FCC ENGINEERING CONFERENCE ON TV AND 
FM STANDARDS MAY HASTEN VIDEO “THAW”’— 
Many divergent views were presented to the FCC by the 
more than a score of radio engineers on tropospheric 
conditions and TV antenna-power standards and chan- 
nel spacing at the recent three-day FCC informal en- 
gineering conferences on those subjects. Dr. A. F. 
Murray, TELE-TecH consulting editor who has a wide 
popularity and respect in governmental radio circles in 
Washington, is preparing a thorough technical report on 
the FCC conference. It is anticipated that as a result 
of the conference deliberations, including the emphatic 
RCA-NBC request for speedy action, and the seven- 
member engineering committee’s studies, slated for com- 
pletion by the end of 1948, there is a good chance for 
the formulation of TV and FM broadcasting engineering 
standards so that the FCC “freeze” on television station 
applications might be lifted with greater speed. The FCC 
staff hopes to complete proposed standards by the end 
of January. 


TIN ALLOCATIONS SHORTAGE MAY BE OB- 
STACLE TO INCREASED TV SET PRODUCTION— 
Besides the shortage of cathode ray tubes, the govern- 
mental allocations of tin to the radio manufacturing 
industry now loom as a bad poential bottleneck in the 
stepping up of television receiver production next year. 
Tin is an important material in TV set components and 
for soldering. It is still one of the scarce supply metals 
allocated under the defense metal orders by the Com- 
merce Department which has frozen, the allocations this 
year, and probably in 1949, at the 1947 level. Even 
though the supply of tin has improved, the government 
agency has not increased the supply to the radio-elec- 
tronics manufacturing industry but is transferring any 
excess in the current supply to the Munitions Board’s 
strategic materials stockpile. The problem was serious 
enough to be taken up at the December meeting of the 
RMA board of directors. 


MISCELLANY—FCC expected to issue final alloca- 
tions for mobile and safety radio services early in new 
year. ... Commission untouched in Hoover reorganiza- 
tion plan for government, but, if Budget Bureau keeps 
its funds at present level, may have to lop off 75 or so 
employees to meet recent governmental pay scale in- 
creases. . . . Congress is certain to increase pay of 
Commissioners from $10,000 to at least $15,000 a year. 
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Folsom Named RCA President 


Frank M. Folsom, RCA executive 
vice president in charge of Victor Di- 
vision, has been elected president of 
the Radio Corporation of America. 
Brigadier General David Sarnoff, for- 
mer president, retains chairmanship of 
the board and continues as chief ex- 
ecutive officer and chairman of RCA 
Communications, Inc. 


Consulting Engineers Elect 
Officers of New Association 


C. M. Jansky, well-known consult- 
ing radio engineer of Washington, has 
been elected president of the new As- 
sociation of Federal Communications 
Consulting Engineers, whose purpose 
is to uphold “the honor and dignity 
of engineers before the FCC and to 
provide for the mutual improvement 
and social intercourse of the members.” 

Other officers are: Glenn D. Gillett, 
vice president; Andrew D. Ring, secre- 
tary; and George C. Davis, treasurer. 
Additional members of the executive 
committee are Frank G. Kear, James 
C. McNary, Joseph A. Chambers and 
John Creutz. The membership roll in- 
cludes: 

Stuart 1. Bailey 
John H. Barron 
Clyde H. Bond 
Lester H. Carr 
Joseph A. Chambers 
John Creutz James C. McNary 


Ronald H. Culver Russell P. May 
George C. Davis E. C. Page 
William E. Plummer 
A. D. Ring 

James O. Weldon 
Herbert L. Wilson 
Grant R. Wrathall 


Frank G. Kear 
Robert L. Kennedy 
Worthington C. Lent 
George M. Lohnes 
Frank H. Mcintosh 


‘aul F. Godley 
C. M. Jansky, Jr. 


IRE Convention in March 


A large proportion of a world-wide 
membership of 23,000 engineers and 
scientists is expected to attend the 
1949 National Convention of The In- 
stitute of Radio Engineers which will 
be held from March 7 to 10 at the Hotel 
Commodore and Grand Central Palace 
in New York City. 

At this time, under the theme of 
“Spotlighting the New”, nearly 200 ex- 
hibits of the latest outstanding de- 
velopments and products of post war 
research will be displayed. Featured 
among the exhibits will be a center 
devoted entirely to nuclear instrumen- 
tation. Social events will include a 
luncheon in honor of Stuart L. Bailey, 
IRE’s incoming president, and a ban- 
quet welcoming 31 members elevated 
to the grade of Fellow because of their 
distinguished contributions to radio. 
Dr. Karl Spangenberg, Office of Naval 
Research and Stanford University, and 
one of the youngest scientists ever to 
be appointed Fellow of the Institute, 
will deliver an acceptance speech in 
their behalf. 

Aside from social events and manu- 
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TELEVISION EQUIPMENT INSPECTED 


BY SIGNAL CORPS 


Signal Corps officers and industry executives inspect television communications equipment 
following a luncheon of the Armed Forces Communications Association in Philadelphia. 
Left to right are: Leslie J. Woods, vice president of Philco: Major General Spencer B. Akin, | 
chief signal officer of the U. S. Army; W. W. Watts, vice president of RCA Victor and presi- | 
dent of the Philadelphia chapter: and Brigadier General Calvert H. Arnold, procurement chief | 


facturers exhibits, the Institute’s pro- 
gram of technical sessions will include 
studies and discussions on the subjects 
of radio, Loran, radar, nuclear energy 
and all the other contributions made 
by radio engineers toward winning the 
last war. Television, the radio arts 
new big contribution toward modern 
living, will be thoroughly covered. 


Coming Events 


Jan. 10-12—Symposium on High Fre- 
quency Measurements, under spon- 
sorship of AIEE, IRE and the Na- 
tional Bureau of Standards, Dept. of 
Interior Auditorium, Washington, 
Deb: 

Jan. 19-21—Society of Plastics Engi- 
neers, Annual National Meeting, Bel- 
levue-Stratford Hotel, Philadelphia, 
Pa. 

Jan. 22— Television Receiver Sym- 
posium, New York Section of IRE, 
Engineering Society Bldg., New 
York; N.Y. 

March 7-10—IRE Annual Convention, 
Hotel Commodore and Grand Central 
Palace, New York, N. Y. 

April 8-13—National Association of 
Broadcasters, Annual Convention, 
Hotel Stevens, Chicago. 

April 25-27—Fourth Annual Spring 
Meeting of IRE and RMA, Benjamin 
Franklin Hotel, Philadelphia, Pa. 


New 16-in. TV Tube 


Production of a 16-in. direct-view 7 
all-glass bulb for television receiver 
will begin early in 1949, according to 
an announcement by the Kimble divi-/ 
sion of the Owens-Illinois Glass Co. ] 
S. J. McGiveran, general manager of 
the plant, said that the new tube will 
present a televised picture more than jj 
two and a half times as large as the 
10-in. bulb. : 


Muter Buys Jensen Co. 

A joint statement by Leslie F.% 
Muter, president of the Muter Co., and/ 
Thomas White, president of the Jen-j 
sen Mfg. Co., both of Chicago, has been Ff 
released saying that the Muter Co. has” 
acquired all of the common stock of § 
the Jensen Mfg. Co. Both principals % 
said that no consolidation of operations 7 
was currently anticipated and n0j 
changes in management were contem- 7 
plated. 2 

It was further disclosed that White, | 
president of Jensen, Hugh S. Knowles, | 
vice-president and Ralph T. Sullivan, § 
Jensen district sales manager, had ac- 
quired a substantial block of stock in 
the Muter Company. The new board§ 
of directors of Jensen Manufacturing 
Company will be, Thos. A. White, Les- 
lie F. Muter, Hugh S. Knowles, Karl 
E. Rollefson and A. A. Dailey. 
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Follow the Leaders to 


The Power for R-F 


"ESSENTIAL IN MODERN CIRCUITRY 


é 


EIMAC VYC 60-20 in an ultra-compact 4-250A | KW Amplifier. 


se Consider the advantages . . . and Eimac @ Capacitance variation is linear with shaft 
1d. ° 
kin, | Variable Vacuum Capacitors become the rotation. 
el A essential component in modern circuitry. x 
‘ @ Extremely compact size reduces equip- $3 
ment bulk. Type VVC 60-20 is less than iis 
E one-sixth the size of air-dielectric capaci- s 
tors with similar ratings. pa casera 
: @ Low temperature coefficient. Negligible 
4 change in capacitance due to temperature 
: variance. (.004 mmfd. per degree cent.) 
4 Eimac variable vacuum capacitors are immedi- 
E ately available. In addition to the type VVC 
sl 60-20 illustrated here, there are types VVC2 
and § 60-20 and VVC4 60-20. 
ee 4 @ Structural rigidity eliminates electro- . GENERAL CHARACTERISTICS 
een & . 
_ has § mechanical vibration. Capacity RF Peak Voltage Maximum tie 
k . f: VVC 60-20 10-60 mmf. 20-KV 40 amp. 
Hons : 2 Low-torque tuning mechanism. VVC2-60-20 
4 Parallel 20-120 mmf. 20-KV 80 amp. 
noe Split-stator 5-30 mmf. 40-KV 40 amp. 
tem- 5 @ Unaffected by dusty or humid atmos- VVC4-60-20 
‘nite ff - . . * Parallel 40-240 mmf. 20-KV 160 amp. 
beh pheres. Ideal for industrial application. ‘pidasis sentiaak 40KY ebaien. 
ivan, & 
i EITEL-McC 
= ULLOUGH, INC 
voard me C ' a 
iring ‘ ‘ 
Les: 206 San Mateo Ave., San Bruno, California 
Kar 


Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California 
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NEWS... 


Du Pont Machine to Sprague 

The Sprague Electric Company, 
North Adams, Mass., through the Her- 
lec Corporation, a wholly owned sub- 
sidiary, has, after extended negotia- 
tions with the Du Pont Company and 
the Signal Corps, acquired possession 
of an automatic machine for the pro- 
duction of vitreous enamel capacitors. 
This machine was under development 
for approximately five years by Du 
Pont and later by its subsidiary, the 
Remington Arms Co. It was completed 
during the war for the Signal Corps 
for the production of capacitors to take 
the place of'mica units which were in 
short supply. 


Film on TV Alignment 


“Procedure of Television Align- 
ment”, the first film produced by Teck- 
Vision Productions, enables. a. tech- 
nician familiar with television to align 
and check a TV set completely and ac- 
curately. Actual scope pictures show- 
ing the changes in alignment as each 
IF or trap is moved are presented. 
For information write to Jay H. Pra- 
aa West 3rd St., Los Angeles 36, 

alif. 


Brazing Resnatrons 


High vacuum has now been applied 
to brazing of large components through 
the use of a high vacuum brazing 
furnace constructed by National Re- 
search Corporation, Cambridge, Mass., 
for use by Collins Radio Co., Cedar 
Rapids, Iowa. 

In this furnace, brazing operations 
take place at pressures less than one 
micron (1/760,000th of normal atmos- 
pheric pressure). This almost total 
absence of air permits brazing to take 
place with virtually no oxidation. 
This furnace, the largest of its type, 
will be used by Collins for brazing 
large components of Resnatrons. The 
Resnatron is a large power tube de- 
signed for the generation of many kilo- 
watts of continuous power at micro- 
wave frequencies. During the war this 
tube was used for jamming German 
night-fighter radar. 


TV Symposium Program 


The program of the TELEVISION 
SYMPOSIUM sponsored by the New 
York Section IRE to be held in the En- 
gineering Society’s Building, New York 
City on Saturday, January 22, 1949, in- 
cludes two sessions starting at 10:00 
AM and 2:00 PM. 

D. D. Israel will be moderator of the 
morning session with three papers 
scheduled: 

é “Design Trends in Television Receivers’ by Irving 

? Noise Figure of Television Receivers” by 
Frank Norton 

_ “Television Tuner Analysis in Design Considera- 
tions” by Robert F. Romero 

The afternoon session with Garrard 
Mountjoy as Moderator will contain 
three more papers: 

“The Locked Oscillator in Television Reception” 
by Kurt Schlesinger 

“Problems of Television Transmission and Recep- 
tion” by F. J. Bingley 

“A Rooter for Video Signals” by B. M. Oliver 
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Machlett Making Transmitter 
Tubes for Western Electric 


Matchlett Laboratories, Inc., Spring- 
dale, Conn., has taken over the manu- 
facture of the Western Electric Com- 
pany’s long established line of high- 
power tubes for AM and FM broadcast 
transmitters and allied applications. 
Under the agreement Machlett will 
manufacture the tubes for Western 
Electric in accordance with Bell Tele- 
phone Labs. designs, and obtain full 
use of the production techniques as de- 
veloped by Western Electric. Tubes 


produced will carry the same perform- - 


ance guarantees that have prevailed in 
the past, and product distribution will 
continue to be made through the Gray- 
bar Electric Co. 


The following tube types are now 

made by the Machlett Labs.: 
Air cooled triode, 275 watts 
Water cooled triode, 10 KW 
Forced-air cooled triode, 5 KW 
Water cooled high vacuum rectifier 
Water cooled triode, 25 KW 
Forced-air cooled triode 
Water cooled high vacuum rectifier 
Water cooled triode, 20 KW 
Water cooled triode, 10 KW 
Air cooled triode, 275 watts 
Air cooled triode, 1000 watts 
Mercury vapor réctifier 
Mercury vapor rectifier 
Mercury vapor rectifier 
Air cooled triode, 350 watts 
Air cooled triode, 1200 watts 
Water cooled triode, 100 KW 
Air cooled Triode, 250 watts 
Water cooled triode, 25 KW 
Forced-air cooled triode, 5 KW 
Water Cooled triode, 25 KW 
Water cooled triode, 10 KW 
Forced-air cooled triode, 5 KW 
Air cooled triode, vhf, 400 watts 
Air cooled pentode, vhf, 350 watts 
Air cooled triode, 1200 watts 
Forced-air cooled triode, uhf, 3 KW 
Forced-air cooled triode, uhf, 10 KW 


New RCA Victor 45 RPM 
Reproducing System 


Last month, at private exhibitions, a 
number of industry leaders were intro- 
duced to RCA Victor’s new 45 RPM 
Vinylite record and its associated re- 
producing equipment. Engineers who 
have examined this equipment report 
the discs to be approximately seven 
inches in diameter with a two inch 
central hole from which the disc itself 
extends. Thus when stacked, the play- 
ing surfaces of the records do not come 
into contact so that there can be no 
injury through scratching. Also, this 
type of “doughnut” construction is said 
to greatly facilitate the operation of a 
simplified mechanical changer which 
can be manufactured at a cost of about 
one half that of present record changer 
types. High fidelity is claimed for the 
records that are microgroove recorded 
and which promise to cost less than 
either the 78 or 33 1/3 RPM types now 
in use. 

A considerable difference of opinion 
exists over the launching of this ‘““Mad- 
ame X” reproducing system with some 
set manufacturers protesting that the 
use of still another speed will result in 
the utmost confusion at retail level and 
with others indicating that they will 
bring out equipment to play the 
“doughnut” discs on sets next spring. In 
the event new instruments incorporate 
facilities for all three systems, it is 
likely that some of the players will 
have two compartments, one to play 
both the conventional and the LP discs 
and the other for 45 RPM equipment. 
One large manufacturer asserts that if 


his firm does go along with the RCA 
Victor set-up, it will manufacture a 
single unit to play all of the three 
speeds in one compartment. 

Reports also indicate that a single 
turntable speed changing mechanism is 
being considered to enable owners of 
78 or 33 1/3 RPM players to adapt their 
equipments to the new system. This 
would be quite possible through the 
addition of a superimposed turntable 
with a planetary gearing link between 
its large central hole and the original 
center pin. Conversion, however, may 
also necessitate changes in pick-ups 
since needle pressures and stylus di- 
ameters will vary from system to sys- 
tem. Users of “Madame X” will also 
confront a new record storage problem 
and possibly experience record warp- 
age troubles since the doughnut design 
appears to lend itself to “cold-flow 
dishing” effects. 

In reviewing the available data on 
this new reproducing system, it appears 
that “Madame X” may eventually re- 
place the conventional 78 RPM records 
and equipment because of reduced 
costs and because, even though the 
microgroove system of recording is em- 
ployed, the design appears to have been 
aimed only at getting a playing time 
equivalent to present records. The lat- 
ter point is important when it is real- 
ized that the vast majority of records 
sold last year were of the popular va- 
riety for use in home instruments and 
in juke boxes. It follows that the 33 1/3 
RPM long playing record will still re- 
tain a place in home and in other serv- 
ices requiring fine quality from records 
that do not have to be changed every 
few minutes. 


NEW NAMES AND ADDRESSES 


James W. Dice, former assistant 
sales manager of Sperry Products, has 
announced the formation af a new 
sales and development organization to 
be known as J. W. Dice & Co. Head- 
quarters are at Grand View-on-Hud- 
son, N. Y. 

* * * 


Comadr. T. A. M. Craven has resigned 
as vice president in charge of engi- 
neering of the Cowles Broadcasting Co: 
and is joining George Lohnes and Ro- 
land Culver in the formation of a new 
firm of consulting engineers. Head- 
quarters of Craven, Lohnes & Culver 
will be in the Munsey Building, Wash- 
ington, D.C. 

* * * 


Teletronics Laboratory, Inc., West- 
bury, N. Y. has been formed to succeed Ff 
the partnership, Teletronics Labora- 
tory. Robert S. Marston, formerly of 
Kendall Mills and Sperry Gyroscope, is 
the new company’s president; George 
F. Richards, formerly of Bell Telephone 
and Sperry Gyroscope, has been elected 
vice president. Manufacture of labora- 
tory power supplies, klystron power 
supplies, bench model air cleaners 
for assembly of precision parts, and 
completely automatic microdrills is § 
planned. 

* * * 

The Waveguide Mfg. & Equipment 
Co. Inc., has moved from 125 East 23rd 
St. to 190A Duane Street, New York, 
New York. The entire third floor at 
the new location has been leased by 
WMECO. 
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New P 


arts For Designers 


Current Transformers 


Current ranges of wattmeters, watthour 
meters, and other instruments requiring com- 
pensated transformers can be compensated 
for phase angle and ratio error with the new 
model 313 ‘‘Donut’’ type instrument current 
- transformers. They are designed for five 
volt-amp. burden and are provided with two 
ft. secondary leads which may be connected 


directly to the instrument, or through sev- 
eral switching arrangements where several 
transformers are to be used with one instru- 
ment. Ratios from 25/5 to 1000/5 amps. and 
multirange combinations with single primary 
and tapped secondaries are available.—Asso- 
ciated Research, Inc., 231 S. Green St., Chi- 
cago 7, Til. 


Miniature Magnetic Relays 


Bulletin 102 miniature magnetic relays 
have been designed for automatic and re- 
mote control circuit applications where space 


is extremely limited. They have metal bases 
and solder type terminals, and measure 
1% x 1% x I1-in. and are suitable for opera- 
tion on 115 volts ac, 60 cycles, or 32 volts de. 
Relays are supplied with DPDT silver con- 
tacts rated at 3 amps, 115 volts, 60 cycles 
maximum for non-inductive loads.—Ward 
Leonard Electric Co., Mount Vernon, N. Y. 


Time Delay Relay 


An initial time delay of one minute is pro- 
vided by the new Agastat time delay relay 
and once its timing cycle is complete, should 


a power failure occur, it switches off imme- 
diately. Restoration of power within one to 
15 seconds re-establishes the circuit. If a 
power failure exceeds 15 seconds, a time 
delay proportional to the length of time of 
power failure takes place when the power is 
restored. A combination unit of two propor- 
tional and one standard Agastat facilitates a 
proportional time delay up to five or more 
minutes—Agastat Div., American Gas Ac- 


be al Co., 1029 Newark Ave., Elizabeth 
, . . 


46 


Deflection Yokes 


A new line of deflection yokes for 10 and 
12-in. picture tubes has been designed with a 
deflection rating of 50°. Horizontal winding 


is rated at 8.3 millihenries and 13.6 ohms. The 
vertical winding has an inductance rated at 
50.33 millihenries at 66 ohms. Yokes meet all 
breakdown requirements for high voltage 
surges.—The Joyner Corp., 462 N. Parkside 
Ave., Chicago 44, Ill. 


Steatite Terminals 


A diversified line of tinned steatite, sealed 
terminals are available for use on metal en- 
closures. A tinned surface, permanently 


bonded to the steatite body permits rapid and 
easy soldering to the enclosure after inser- 
tion in a proper size hole. Leads are brought 
through an opening running axially through 
the bushing and are soldered to the tinned 
lug provided at the end of the bushing.— 
General Ceramics & Steatite Corp., Keasbey, 
N. J. 


Toroidal Coils 


A new line of Toroidal coils are being pro- 
duced,* cased and uncased, impregnated and 
plain, tapped and untapped, with an induct- 


ance range up to 15 henries and a Q as high 
as 300, They are available with two balanced 
windings or with a closely coupled secondary 
superimposed for impedance-matching appli- 
cations. Cores of Permalloy or molded iron 
powder are used as required.—Lenkurt Elec- 
tric Co., 11609 County Rd., San Carlos, Calif. 


Hermetically Sealed Relays 


Any type or any size Advance relay can 
now be hermetically sealed, or can be dust- 
tight sealed with a removable cover. The 


“Tiny Mite’ relay (illustr.) is sealed in the 
octal plug type enclosure. Relays can also 
be vacuum sealed for special circuit re- 
quirements.—Advance Electric Relay Co., Los 
Angeles, Calif. 


Panel Fastener 


Anchoring nuts to panel in blind attach- 
ments is made quick and easy with the new 
spring steel ‘Snap Nut” which provides fea- 
tures similar to the complex, floating-type 
fasteners. No welding, riveting, clinching or 
special tools are necessary. The nut is simply 
pressed in to assembly position. It snaps 
into a 9/32 in. square hole in panels .037 in. 


as 


to .055 in. thick and is designed for easy 
entrance of screw, even in cases of extreme 
misalignment of panels.—Prestole Corp., 3154 
Bellevue Rd., Toledo 6, Ohio. 


Television Focus Coil 


This new focus coil for television tubes is 
believed to be the first to use a paper-section 
coil winding, providing greatly increased in- 


sulation and minimizing the chance of abra- 
sion from repeated thermal changes. The 
entire coil is wax-impregnated for maximum 
dielectric strength. Housing is stress-re- 
lieved and its magnetic qualities are im- 
proved by heat treatment. Coils can be 
made to any specifications.—Arthur Slepian 
& Co., 1600 Seaview Ave., Bridgeport 7, Conn. 


Miniature Resistors 


A complete line of extremely small Carbo- 
film resistors has been designed for use in 
the manufacture of all types of miniature 


electronic units. Available sizes range from 
%-1 watt, in value from 20 ohms to 5 meg- 
ohms, with tolerances from %-1%.. Smallest 
resistor in the line measures 1/16-in. diameter 
over caps, %-in. over-all length, with 1%-i0. 
tinned copper leads.—Wilkor Products, Inc. 
3835 West 150th St., Cleveland 11, Ohio. 
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70 Steps a Second Speed 
Up to 10 (or more) Bank Levels 
Only 1 Field Adjustment 


For all the features you want... in any 
remote-control application . .. look to Automatic Electric’s 
Type 45 Rotary Switch! 


SPEED .. . it’s faster! It carries 10 wipers at 70 steps a second 
on 46 volts d.c. self-interrupted, or at 35 steps a second, 
externally interrupted. 


CAPACITY. . . it’s greater! Ten or more 25-point bank levels 
can be accommodated on the same frame, and single ended 
wipers can be provided for 50-point operation. 


ADJUSTMENT . . . it’s simpler! A rare readjustment of the 
interrupter springs is all that’s normally required. 


OPERATION ... it’s smoother! With an even load on all con- 
tacts, the Type 45 runs without galloping; there’s no chatter 
or bounce. 


ADAPTABILITY. . . it’s more useful! With more levels, faster 
speed and 25- or 50-point operation, it’s suitable for a 
wider variety of control applications. 


For complete information on this switch that’s new and 
better, write for our new circular. 


ZA 
A > ELECTRIC | 
UTOMATIC ELECTRIC 


Distributors in U. S. and Possessions: 


Automatic Electric Sales Corporation 
1033 West Van Buren Street, Chicago 7, Illinois 
In Canada: Automatic Electric (Canada) Limited, Toronto 


January, 1949 ‘ 


the Type 45 Rotary Switch 


the Class “B” Relay 


Here’s a new relay, too, 
that can be used for 
ordinary relay service— 
opening, closing or 
switching circuits—and 
for extremely high- 
speed operation. Inde- 
pendently operating 
twin contacts assure per- 
fect contact operation. 
Contact points are 
dome-shaped tomaintain 
uniformly low contact 
resistance. They may be 
arranged in one or two 
pile-ups with a maxi- 
mum of 16 contacts on 
13 springs in each pile. 
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New Lab and Test Equipment 


Midget Meter 


A scale arc of 270° on a new midget meter, 
one inch in diameter, provides a scale chord 
even longer than that obtainable on 3%-in. 


conventional meters. Accuracy of +2% is 
claimed for the midget meter, which operates 
on the same general principles as the D’Ar- 
sonval moving coil types. It can be made 
watertight and is mounted by means of a 
threaded ring. This method of mounting 
makes drilling of mounting screw holes un- 
necessary and permits sealing the meter to 
the panel.—International Instruments, Inc., 
331 East Street, New Haven 11, Conn. 


TV Test Probes 


Direct measurement of live circuits up to 
30,000 volts de is afforded by the new series 
TV high voltage safety test probes. Extended 


high dielectric anti-leakage paths and a multi- 
channeled guard barrier are two characteris- 
tics which contribute to the inherent function- 
al safety of the instrument. The probe head is 
made of custom molded polystyrene and the 
internal components are constructed from spe- 
cially machined and tooled lucite.—Precision 
Apparatus Co., Inc., 92-27 Horace Harding 
Blvd., Elmhurst, L. I., N. Y. 


Video Signal Generator 


A simple, compact composite video signal 
generator has been made available for TV 
receiver production line, camera chain and 
other uses where an output signal in strict 


accordance with FCC standards is required. 
The unit provides both horizontal and vertical 
blanking pulses, horizontal and vertical syn- 
chronizing pulses, and exact equalizing pulses. 
With this alone, a receiver may be tested 
for horizontal and vertical synchronization, 
horizontal and vertical size and positioning of 
television raster. Correct placement may be 
made of electrostatically scanned picture 
tubes and of the deflection yoke, focus coil, 
and ion trap of magnetically scanned tubes. 
In addition, a pulse video modulating signal 
is provided which produces a grating pat- 
tern on the television raster. This is used to 
adjust either or both of the horizontal and 
vertical linearity controls common to many 
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television receivers and the focus adjustment 
common to all receivers. 

Heretofore, equipment required to provide 
the type of video signals available from the 
Composite Video Generator has been large 
and heavy with no thought of portability. 
The Composite Video Signal Generator pro- 
vides exactly the same information yet is 
housed in a case no larger than the average 
traveling bag (weight approximately 50 
pounds) so that field service is now a reality 
with this versatile instrument. 

Separate horizontal and vertical synchroni- 
zation pulses are provided on a separate out- 
put terminal together with an input terminal 
suitable for utilizing video signals other than 
the pulse signals internally provided. The 
separate synchronizing signal output connec- 
tion has been found extremely useful in syn- 
chronizing oscilloscopes when the oscilloscope 
is used for detailed examination of receiver 
video circuits —J and A Television & Manu- 
facturing Co., 5066 Broadway, Chicago 40, Ill. 


Five Channel Oscilloscope 


Simultaneous display of five independent 
waveforms, together with timing marks, is 
provided by model E5GVM five channel oscil- 


v 


loscope. The five amplifiers are grouped around 
the cathode ray tube and the timing signal 
generator and the sweep generator are located 
below the amplifiers in the cabinet. Power 
supplies are located in the rear and two doors 
at the bottom of the cabinet open into a stor- 
age space where the two preamplifiers and 
auxiliary equipment are kept. An exhaust 
blower in the back of the cabinet provides 
ventilation.—Electronic Tube Corp., 1200 East 
Mermaid Lane, Philadelphia 18, Pa. 


TV Signal Generator 


The first commercial wide-band, wide-range, 
TV standard signal generator has a master 
oscillator, buffer-amplifier and modulated 
power amplifier and has been designated 


model 90. Output circuits are of the double- 
tuned, over-coupled, band-pass type, permit- 
ting modulation frequencies up to five me. 
Excellent isolation is obtained between the 
final amplifier and oscillator through the use 
of a push-pull pentode buffer and harmonic 
operation. Carrier range is continuously vari- 
able from 20 to 250 mc in eight coil ranges. 
Continuous monitoring is provided by a built- 
in oscilloscope which displays the output of 
a keyed dc potentiometer superimposed on the 
video for accurate determination of modula- 
tion levels.—Measurements Corporation, Boon- 
ton, New Jersey 


Oscilloscope 


Type 512 cathode ray oscilloscope is a port- 
able precision laboratory instrument which is 
designed to permit observation of signals from 


three mc down to de with a maximum sensi- 
tivity of 74% millivolts per centimeter, Vertical 
sensitivity may be varied continuously with 
a low impedance potentiometer and an eight- 
position selector switch. Each position of the 
selector switch provides an approximate gain 
of three and the potentiometer gives con- 
tinuous control between each step. The CR 
tube face is covered by a plastic edge-lighted 
graticule which has scribed reference lines 
marked off in centimeters. These lines appear 
in a. color complementary to that of the color 
filter used to improve the trace contrast under 
high ambient light conditions.—Tektronix, 
Inc., 1516 S. E. Seventh Ave., Portland 14, Ore. 


Modulation Monitor Receiver 


Measurement and study of the modulation 
envelope of the video-modulated carrier waves 
of television broadcast signals on any one of 
the 13 commercial channels is provided by 
the 1323 modulation monitor receiver. The 
modulation envelope of the received signal, 
together with a line representing the zero- 
carrier level, is displayed on the screen of a 
cathode-ray tube. This unit is- useful for 
monitoring the television signals produced by 
factory or laboratory signal generators as 
well as those from broadcast transmitters. 
Means are provided for measuring the depth 
of modulation of any portion of such signals, 
particularly the synchronizing and blanking 
signals of the composite television signal.— 
Hazeltine Electronics Corp., 58-25 Little Neck 
Parkway, Little Neck, N. Y. 


Audio-Frequency Microwolter 


Redesign of the 546 audio-frequency micro- 
volter has improved its sensitivity, frequency 


response, and distortion characteristics and 
has standardized its impedance level at 600 


ohms. Consisting essentially of a sensitive 
voltmeter and a precise attenuator, this micro- 
volter converts any audio oscillator to a stand- 
ard signal generator, capable of such meas- 
urements as gain or loss, frequency response, 
overload level, and hum level on amplifiers, 
lines and other networks. The output volt- 
age range is 0.1 microvolt to 1.0 volt, open 
circuit for an input of 2.2 volts across 600 
ohms.—General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. 
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Phase Angle Meter 

Direct readings of impedance and phase 
angle at radio frequencies are provided by the 
recently developed RF Z-Angle Meter (right), 


an instrument which affords speedy, efficient, 
and accurate measurements of complex elec- 
tronic circuits. It has found wide acceptance 
for measuring at audio frequencies, the im- 
pedance and phase angle of loud speakers, 
transformers, transmission lines and complex 
networks without the need of extensive mathe- 
matical calculations.—Technology Instrument 
Corp., 1058 Main St., Waltham 54, Mass. 


Video Brightness Tester 

Brightness of television picture tubes may 
be measured with Photovolt model 205, a 
photoelectric instrument for checking light 
output as well as the uniformity of light dis- 


tribution. When the photocell is held to the 
face of the tube, the instrument indicates the 
brightness directly in ft.-lamberts. Range ex- 
tends to 100 ft.-lamberts and the four-in. 
scale is expanded for accurate measurement of 
low brightness values. Rugged and self con- 
tained, the model 205 requires no batteries 
or external power connections. The self gener- 
ating photocell is provided with a light filter 
which furnishes brightness values in terms of 
visual perception.—Photovolt Corp., 95 Madi- 
son Ave., New York 16, N. Y. 


Volt-Ohm-Milliiammeter 


Actually the equivalent of 25 individual in- 
struments, model 221 Roto-Ranger eliminates 
the confusion of numerous scales and multi- 
plying factors common to ordinary multi- 


Tanse testers. As the selector switch is moved 
to the range desired, the proper scale for the 
Meter range is brought into place behind the 
me‘cr window. Each scale is large and full- 
Sized, as it would be for a separate instru- 
Ment. The 221 will easily measure automatic 
frequency control diode balancing circuits, 
sric currents of oscillator and power tubes, 
bias of power detectors, automatic volume 
conirol diode currents, rectified rf current, 
ani high-mu triode plate voltage—Simpson 
rctre Co., 5200 W. Kinzie St., Chicago 44, 
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The days of “file and fit” went out when volume 
methods came in. The modern assembly line in 
large production plants is in itself so dramatically 
arresting a spectacle that the “feeder lines”, of 
which there are hundreds in every volume industry, 
are lost sight of. Just as mighty rivers exist only 
because of the less majestic tributaries, so the 
production line is dependent upon sources of 
supply so unvarying in flow and quality, that every 
part is ready and right to “fall into place” with 
mechanical precision and constant supply. Our 
production line has been standardized to a degree 
of uniformity attainable only through fong-time 
skilled 


development of machines, controls and 


workmen. 


MACALLEN MICA 


A product developed for big business 
through serving the needs and keeping 
the pace of big business. Obviously best 
to help small business grow bigger. 


MACALLEN MICA 


ALL FORMS, ALL QUANTITIES 


ALL DEPENDABLE 


when you think of MICA, think of MACALLEN 
THE MACALLEN COMPANY ® 16 macatien st. soston 27, mass. 


CHICAGO: 


565 W. WASHINGTON. BLVD. @ CLEVELAND: 1231 SUPERIOR AVE. 
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FM ANTENNA GIVES YoU 
 #F GREATEST POWER GAIN 
? g, PER DOLLAR! 


Only $250 side-mounted; 
$435 top-mounted 


Here is why the new 
ANDREW Multi-V is your 
best FM antenna buy: 


%& Power Gain of 1.6 
x 10 KW Power Capacity 


%* Top or side mounting with equal 
ease 


% Weighs only 70 pounds side 
mounted; 450 pounds top 
mounted 


WRITE FOR BULLETIN &6 


\ for complete 2 
| LY 


% Low initial cost—low maintenance 
%* Omnidirectional pattern 


%& Factory tuned to required fre- 
quency — no further adjustments 
required 

% Single feed point — single trans- 
mission line 

%& Built to withstand winds of over 
100 MPH 


%& Antenna can be completely as- 
sembled on the ground 


% Insulation resistance of feed line 
can be tested without climbing 
tower 
WANT THE MOST EFFICIENT 
LOW-COST FM ANTFNNA FOR. 
YOUR STATION? BUY THE 
ANDREW MULTI-V! 


New Tubes and 
Communications 
Components 


Subminiature Diode 


A new subminiature diode, the CK5704/ 
CK606BX, has characteristics similar to those 


of one half of a 6AL5 and its resonant fre- 


quency is over 1200 mc. It has a 6.3 volt 150 
ma heater and is well adapted for applications 
up to a few hundred mc where extremely 
small size is important. One recent application 
has been in the small, easily handled rf 
probe for a vacuum tube voltmeter.—Raytheon 
Mfg. Co., 60 East 42nd St., New York 17, N. Y. 


FM-AM Tuner 


Two tuners, independent except for audio 
amplifier, have been mounted on a single 
chassis and designated RJ-20 FM-AM tuner. 
The FM section uses the Armstrong system 


with dual limiters for best 
standard de-emphasis 
frequency pre-emphasis applied at the trans- 
mitter. The AM section employs a superhet- 
erodyne circuit with a tuned rf stage. The 
IF transformers are variable in bandwidth 
from eight to 18 me. Audio signals from 
either channel are fed through two cascaded 
triode audio amplifiers which are located on 
either side of a frequency selective type 
treble-bass control system.—Browning Labora- 
tories, Inc., 750 Main Street, Winchester, Mass. 


quieting and a 
circuit removes high 


Oscillograph Tube 

A 10-in., direct-view cathode ray tube of 
the magnetic-deflection and magnetic-focus 
type has been designed for radar indicator 


TRANSMISSION LINES FOR AM-FM-TV + AN. _ 
TENNAS * DIRECTIONAL ANTENNA EQUIPMENT 


Aude 


CORPORATION 


TREET CAGO 19 


7 aspen: Office: 421 Pa vas NY.C. 


service and general oscillographic applications 
where a temporary record of electrical phe- 
nomena is desired. Known as the 10KP7, it 


has a long persistence, cascade (two-layer) 
screen which exhibits greenish-yellow phos- 
phorescence. This phosphorescence persists 


for several minutes under conditions of ade- 
quate excitation and low ambient light. Blec- 
tron gun provides high effective resolution 
even when the tube is operated with high 
beam current as in pulse-modulated service. 
Face plate is almost flat, providing a large 
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useful screen surface in relation to bulb dia- 
meter which facilitates the use of an ex- 
ternal, transparent, calibrated scale.—Tube 
Dept., Radio Corporation of America, Har- 
rison, N. J. 


TV-FM Antenna 


Model 500 TV and FM antenna has been de- 
signed for locations where roof installations 
cannot be made. Easily installed, it matches 
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| MAGNETIC SPACER 
insures proper 
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Mercury Vapor Rectifier Mf has a 
Designed for “back-rectifier” applications PAPER SECTION 
Nii is a compact, quickchesting twe-amp. | | COM WINDING — 
Paper between 
(each Aayer of wire 


” 
of 7¢ — Those 
: n mercury vapor rectifier tube which has a PAPER LAYERS 
3 peak inverse voltage rating of 900 volts. Other 
3 ratings are: filament voltage, 2.5; filament ould ct 
whe amps., 7; dc amp output, 2; peak current S. d asa 


“> 


¢ 
output, 10 amps. The NL-649 is a single- fA Orn te k Ki 
ath ended tube, thus eliminating the necessity CUS. (4 4) fa (4 


for a g at late connection clip.—National 
~ Rucivenion, Ras, Meiiin hun, Genes, UL “p empasiore 
ype 
ra- Parabolic Antennas —- aC 


— A new series of parabolic high gain an- 0. Fimagnet WIE, 


tennas for use in the 920 to 960 mc FM re- 


lay band have been designed with dish dia- IS wellas beting \ 
~ | |starderand reducing 
possibility of shorts 
to NIL“Y 


PERMANENT MAGNET 
& ELECTRO-MAGNETIC 


PE FOCUS COILS 


NEW DESIGNS and TYPES 
DEVELOPED QUICKLY TO 
MEET YOUR SPECIFICATIONS. 
WRITE FOR INFORMATION. 


SH | Arthur Slepian & Co 


of thes odel y half dipol 
| te and 90 4b Soupeutivaty. Sunes tae 1600 SEAVIEW AVENUE 
cance of the antennas is a nominal 51.5 


is and %-in. air dielectric cable is recom- BRIDGEPORT 2 CONN. 


sided as a feed line. Maximum voltage 


nding wave ratio over the band is 1.4— IN CANADA: THE UNIVERSAL WIRE & CABLE CO. LTD. 
ee eae en ee ee % 2155 MOREAU STREET * MONTREAL, P. Q. ) 
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Neoprene Rubber 
Plugs, Sockets 
and Receptacles 


; Smee 


AVERY 


SELAH pa 


we aoe — Na 
FOR VIDEO, F.M., A.M., & P.A. PWR. CABLE 


Because perfect electronic transmission starts at the power supply, elec- 
trical connectors for this stage should be carefully selected to meet all 
mechanical as well as electrical requirements of their installation. Tem- 
perature, humidity, chemical conditions, and allowance for rough han- 
dling are all important factors in a power connector’s performance. 
23 years of specialization in the design and manufacture of integrally 
No. BH6-182UA molded rubber plugs, receptacles and jumpers particularly qualifies 
Universal plug MINES EQUIPMENT for first consideration as a source for the portable 
power connector needs of Video, FM, AM or PA Systems. 
CONSIDER THESE UNIQUE FEATURES: 
Ist— MINES Connectors are molded as integral units of flame, acid, oil 
and moisture-resistant “Neoprene” rubber. 
2nd — MINES Connectors are molded directly to cable: eliminating as- 
sembly costs and providing extra strength at the vital Cable-Connector 
No. H16-187KF = junction. 
Female plug 3rd —MINES Connectors won't crack when dropped or shatter when run over. 
. 4th—MiINES Connectors are (ampere for ampere) lighter, less bulky, 
and safer to handle. 
5th— Special spring loaded construction and the resilient rubber mount- 
ing of pins and socket contacts in MINES Connectors insure a longer life 
of low contact resistance. 
6th—MINES Connectors automatically seal against dirt, oil or water 
infiltration to vital contacts when connected. 
For a quotation, submit your requirements to our Industrial Division. 


No. H16-187KM 2X1 
Male Receptacle Write fer Complete Detacls Vow! 
MANUFACTURED BY 


EQUIPMENT COMPANY 


4262 CLAYTON AVE. ST. LOUIS 10, MO. 
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398-26 Broadway New York 13, N. Y. 


Television Trends 
(Continued from page 24) 


construction of yokes and _ their 
mounting on these wide angle, rela- 
tively short tubes if adequate focus- 
ing over the whole screen is to be 
attained. This problem also extends 
to the design of the tube’s electron 
guns. Also the public is soon dis- 
satisfied with receivers whose clar- 
ity and focus change each time the 
DC component of the signal changes. 
There are a number of sets produced 
now where this occurs, generally 
requiring refocusing each time a 
new camera is switched in. 

Some engineering attention is be- 
ing given to the development of cir- 
cuits which simplify the adjustments 
of the brilliance and contrast knobs. 
These are inter-dependent controls 
on most sets and the right settings 
are not usually attained in the home. 

In this regard at least one manu- 
facturer has incorporated an auto- 
matic contrast control circuit in 
present models. This circuit holds 
the black level on the picture tube 
at a brilliance desired level set by 
a “picture control” knob by the user. 

There are many interesting de- 
velopments in circuits and compo- 
nents under way that will have an 
important bearing on designs in 
future years. In general, 1949 will 
be marked with a great expansion 
of television and general cheapening 
of receiver costs, by reduction of 


stages with fewer, and in many | 


cases better components. 


CIVILIAN WALKIE-TALKIE 


w 


The first. portable radio transceivers to 
be produced for public use are now being 
turned out by Citizens Radio Corp. Tiny 
headphones and batteries (not shown) are 
carried in separate case. Unit uses Syl 
vania subminiature tubes, weighs 11 ounces 
and operates on 465 MC with 3 watt inpul! 
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A. H. Brolly, veteran television en- 
gineer, has left WBKB, Chicago, to be- 
come chief engineer of the Television 
Associates, Inc., 190 North State St., 
Chicago, engineering and manufactur- 
ing organization of which Captain W. 
C. Eddy is president. 


Edward Dervishian has been ap- 
pointed chief electronics engineer of 
N. R. K. Mfg. & Engineering Co., Chi- 
cago, by F. C. Griffiths, President. Der- 
vishian has been associated with 
American Television Laboratories for 
eight years prior to his recent appoint- 
ment and was personal assistant to Dr. 
Lee deForest for two years. 


Earl E. Eldredge 
has been appointed 
chief engineer of 
the Press Wireless 
Mfg. Co., Hicksville, 
L, I. He was former- 
ly affiliated with Er- 
co Radio Labora- 
tory, Mackay Radio 
& Telegraph Co. 
and General Elec- 
tric. Press Wireless 
produces communi- 
cations equipment 


Dr. Allen V. Astin has been named 
chief of the Electronics Division, Na- 
tional Bureau of Standards, to succeed 
the late Harry Diamond. Dr. Astin, 
who has served as assistant chief of the 
Electronics Division and prior to that 
in the same capacity with the Ordnance 
Development Division, has had wide 
experience in the fields of precision 
electrical measurements and liquid 
dielectrics. 


F. P. Barnes has been appointed sales 
manager of broadcast equipment for 
GE’s transmitter division, Electronics 
Park, Syracuse, N. Y. He joined Gen- 
eral Electric in 1937 and was named 
assistant to the manager of sales 
(transmitter division) in August, 1948. 


Dr. Harold A. Zahl, formerly chief of | 
the engineering staff, has been appoint- | 
ed director of research of the Signal | 


Corps Engineering Laboratories at Fort 


Monmouth. N. J. He is a holder of the | 
Legion of Merit for contributions in the | 


fields of radar and vacuum tubes. 


_G. F. Callahan has been named divi- 
sion engineer, cathode-ray tubes in the 
General Electric tube divisions. He will 
Supervise all design and application 
engineering and standardizing activi- 
ties relating to cathode-ray tube de- 
signs. 


Dawson J. Burns was elected chair- | 


man of the executive committee of the 
Ward Leonard Electric Co. after tend- 
ing his resignation as president before 
meeting of the board of directors. Ar- 


hur A, Berard, executive vice presi- | 


dent and general manager of the com- | 


Dany since 1944, was elected president 
and general manager. 
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THE GUTHMAN 
Duper 


“TELEVISION TUNER 


AN ALL CHANNEL SELECTOR 


Licensed Under Hazeltine Research Patents 


TUNED TRANSFORMER INPUT Designed by the Hazeltine Laboratories and 


manufactured by Edwin. 1. Guthman & Co., 


Inc., makers of precision products for the 


EASY ACCESSIBILITY FOR SERVICING 


MORE HIGH CHANNEL GAIN 


electronic industry for the past three dec- 


SEPARATE VERNIER FOR FINE TUNING | 24: Guthman Super @ products are rec- 


ognized the world over for advanced design, 


HIGHER SELECTIVITY precision workmanship and faultless per- 


formance. 


ADAPTABLE FOR SLIDE RULE USE 


NO DOUBLE CONVERSION EFFECTS 


MOUNTED VERTICALLY or HORIZONTALLY 


SMOOTH, FEATHERWEIGHT ACTION 


DRIFT FREE STABILITY 


UNIQUE RESETTABILITY 


ve 


HIGH FREQUENCY SWITCH CONTROL — 


ADJUSTABLE SLUG TUNING 


PROVEN TROUBLE-FREE 
BY 50,000 OPERATION TEST 


EDWIN |. thman 
| . & CO., INC. 
Distripurers Seles 


GUTHMAN INTERNATIONAL CORP. 
7S WEST STREET NEW YORE CITY, WY 


Sey 


15 S$. THROOP ST. CHICAGO 7, ILL. 


EISLER 
SPECIALIZES IN EQUIPMENT FOR THE COMPLETE MANUFACTURE OF 


INCANDESCENT AND 
FLUORESCENT 
LAMPS, 
LUMINOUS NEON, 
RADIO, X-RAY, 
TELEVISION, AND 
ELECTRONIC TUBES 
OF ALL TYPES 


: SPOTWELDERS iN 
'! SIZES FROM 14 TO 250 KVA [= 
BUTT, GUN, ARC 
WELDERS 
Large or Small Contract 
Spot and Butt Welding. 
Ask for Our Catalog 


36 HEAD RADIO TUBE EXHAUST- 
ING MACHINE WITH 
BOMBARDER 


SERVICE FROM % TO 250 KVA 
SPECIAL TRANSFORMERS FOR 
ELECTRONIC DEVICES 


EISLER ENGINEERING CO., INC., 778 So. 13th St., NEWARK 3, N. J. 


FOR ECONOMY IN 


LABOR... 
ENGINEERING ... 
SPACE ... 


DIODES 


Es” INSTALLED, General Electric Diodes 
Av ate space-saving . . . provide outstand- 
ing advantages over other rectifiers in many 
applications. 


These advantages can be quickly trans- 
lated into dollars saved in production and 
improved equipment operation. The features 
listed below are only a few of the reasons 


for the rapid increase in the use of G-E | 


Germanium Diodes. 


| 


| 
| 


FRONT END FOR TELEVISION RECEIVERS 


(Continued from page 37) 


signal to noise ratio would suffer. 

The cathode of the amplifier is 
tuned to reduce the effect of the 
input capacitance of the circuit by 
the use of only two coils. There are 
two reasons for this; first the im- 
pedance of the circuit is only 300 
ohms, which gives a: broad tuned 
circuit; and second, there is some 
capacitance feed back between plate 
and cathode, due to wiring and tube, 
which feeds back a signal in phase 
and effectively cancels out some of 
the input capacitance. While this 
tends to increase the resonant fre- 
quency the effect can be taken into 
consideration in setting up the tuned 
circuit. 

A double tuned, over-coupled 
transformer is used for all channels 
except Channel 2 which employs a 
triple-tuned transformer. The lat- 
ter has a tuned circuit to couple 
energy from the RF plate to the 
converter grid winding for improv- 
ing image rejection to a value better 


'than 70 DB. This is adequate to 
| eliminate 


interference from most 
signals appearing on the image of 
Channel 2. 

For simplicity of design and to 
reduce cost, six of the higher tele- 


channels when tubes are changed. 
The oscillator is a modified Colpitts 
oscillator, coupled to the converter 
by capacity coupling, thereby elimi- 
nating the need for adjusting oscil- 
lator excitation. 

A triode converter is used to mini- 
mize the noise generated by the 
tuner unit, because it has a low 
equivalent noise resistance, which 
aids in improving the signal to noise 
ratio of the receiver. 

The RF gain for the amplifier in- 
cludes the conversion gain of the 
converter and was measured using 
the load to the converter that is pre- 
sented by the converter plate trans- 
former, table below. The gain of the 
amplifier is not great, but the signal 


RF Gain for Amplifier 


RF Oscillator 


Radiation 


Signal to Noise 
db from Ultimate 


Channel 
Number 
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|vision channels were combined into 
| three switch positions. This means 
| that the band pass characteristic for 
| those three switch positions are such 
'that they will pass two channels of 
|television signals. The oscillator 
rimmer has sufficient range on these 
| positions to cover both channels. 
| On the high frequency channels of 
|the switch, the ground plate in the 
| band switch used to connect the RF 
| plate and converter grid coils to 
Small Size—Requires no more space | ground As constructed so that it fur 
in circuit than an ordinary 1% watt | nishes the coupling for the coils, 
resistor, |'making it unnecessary to adjust 
| coupling, and allowing the coils to 
| be placed in any plane desired for 
| tuning. The coils for these positions 
|of the switch are tuned by using a 
| brass screw. They are self support- 
|ing, being wound with No. 20 For- 
/mex wire on a small diameter. The 
|tuning screw has threads that con- 
'form to the inside of the coil and 
gives a wide tuning range for the 
coil. Actually the adjustment is great 
| enough so that the same coil can be 
| used in all four positions of. the band 
| switch, and results in reduced man- 
_ufacturing costs since only one part 
ate | needs to be handled. _ 
=~ | Trimmers, placed directly across 
GENERAL (46 9) FLECTRIC the tuned circuits, permit realign- 
SS 


ment. Thus one alignment covers all 


@ Welded Contact — The welding of 
the platinum whisker to the germa- 
nium pellet improves electrical sta- 
bility. Neither mechanical shock nor 
vibration affect it. Operation may be 
conducted at higher than ordinary 
temperatures since no filler, such as 
wax, is required to hold the point 
in place. 


to noise ratio of the unit is good, 
which is the important factor. 

The signal to noise measurements 
were made by using a pulse gen- 
erator that pulse modulates a stand- 
ard signal generator. The output of 
the generator was adjusted until the 
pulse signal was equal to the noise 
of the set. Ultimate noise for the set 
was calculated, using the proper ff 
input impedance to the set and the Ff 
effective band width. A ratio of the [7 
input signal from the generator to ff 
the ultimate noise figure was taken [7 
in DB to obtain data in the signal f 
to noise column. 3 

The oscillator radiation measure- 
ments were taken by using a field § 
strength meter connected directly to F 
the antenna input terminals of the F 
tuner unit. The field strength meter fF 
was calibrated for each reading by § 
a standard signal generator... It is J 
really oscillator volts appearing at [7 
the antenna terminal since it does § 
not take into account any radiation § 
from the receiver chassis. 

In a triode converter the excita- 
tion which is provided by the oscil- 
lator should be above 10 microamps, 
so that approximately 3 volts of os- 
cillator voltage is necessary on the 
grid of the converter for good op- 


Plastic Shell—More economical than 
previous metal type and yet it retains 
mechanical ruggedness. 

Use of plastic gives a lower lead-to- 
lead capacitance, permitting its use 
in circuits of very high frequency. 


ries mamas PERT RRR REI SARE Ab aig 


No Heater Connections—Eliminates 
hum sometimes associated with vac- 
uum type rectifiers, 


@ Easy Installation — Insulated shell 
and only two leads to connect. 


@ Quick Recovery—Returns to normal 
quickly after sudden applications of 
excessive voltage when not accom- 
panied by excessive current, provid- 
ing the source of high voltage is 
removed at once. 


@ Low Shunt Capacitance 


Five types of G-E Germanium Diodes are | 
available to meet practically all require- 
ments. For complete information write: 
General Electric Company, Electronics Park, 
Syracuse, New York. 
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eration. It is difficult to reduce this 
voltage to a low value of only one 
tube to isolate it from the antenna 
terminals. At the higher frequencies, 
it becomes more of a problem as 
the small feed back capacities in the 
switch and tube sockets have lower 
reactance than at low frequencies, 
allowing more oscillator voltage to 
appear in the antenna terminals. If 
expensive shielding and insulation 


of the band switch wafers are em- | 


ployed these figures can be reduced | 


to some extent. 


Table below shows the rejection to | 


some interfering signals that may 


be encountered in operating a tele- | 
vision receiver. Although these fig- 


Rejection to Interfering Signals 


Channel| Type of Frequency Attenuation 
Number Interference (Megacycles) (Decibels) 
2 Image response 106 71.4 

2nd Harmonic of 

Osc. + IF 188.8 65.5 
3 2nd Harmonic of 

Ose. + IF 200.85 69.1 
4 Image Response 128 46 

2nd Harmonic of 

Ose. + IF 212.85 65 

2nd Harmonic of 

Osc. — IF 181.65 44 

2nd Harmonic of 

Osc. — IF 193.65 434 
11 Image Response 249 27.9 


ures are below the requirements 
necessary for good operation in all 


localities, they are higher than that | 


accomplished by the majority of 


tuner units used in television sets on 


the market today. The attenuation is 
great enough to give good operation 
in most localities. 

Figs. 3 and 4 show the operating 
characteristics of the oscillator. The 
drift of the oscillator is minimized 
by using a mica-filled hard rubber 
socket, and using a hard rubber 
rotor, and a high grade of tex- 
tolite in the stator of the band 
switch. The oscillator warm up drift 


was made with the tuner chassis | 


mounted in the receiver which was | 
located in its cabinet. This accounts | 


for the long period of stabilization 


of the oscillator since it requires | 
some time to reach a constant tem- 


perature in the cabinet. 

Fig. 4 shows the stability of the 
oscillator with line voltage change. 
The stability is good since a change 


of 25 volts will only change the os- | 


cillator frequency 215 KC. 


Brunetti Joins Stanford 


Dr. Cledo Brunetti, former chief of 
engineering electronics section in 
the U. S. Bureau of Standards, has 
Joined the staff of the Stanford Re- 
Sesrch Institute. During the war, he 
pleved a major part in the development 
of the radar-guided bomb and the 


the 


rac\o-proximity fuse. 
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UHF design or development is a major problem with 
you, or... 


S) 
U-H 
“ale 
code 
AEE 


THEN Lavoie Laboratories can be of invaluable, practical assistance. ¥ 
We have the Engineering Staff—the shop techniques—and 
the reputation to satisfactorily meet those requirements. 


low-unit manufacturing cost is essential to satisfactorily 
meet competitien, or... : 


trustworthy, confidential collaboration is a highly 
necessary factor... 


RADIO ENGINEERS AND MANUFACTURERS 
MORGANVILLE. N. J. 


WEBSTER 


RACINE 


ELECTRIC 


WISCONSIN 


ELECTRIC 


PARAMOUNT 
PAPER TUBES 
ta Ol Sumer 
Tguction “/raurformenr 


Used as a core for primary and secondary coils . . . because of 
its moisture resistant qualities and greater mechanical strength. 


@ This is typical of the wide use of PARAMOUNT 
paper tubes by leading manufacturers of electrical, 
radio and electronic products. With over 15 years 
of specialized experience, PARAMOUNT can pro- 
duce exactly the shape and size tubes you need for 
coil forms or other uses.- Square, rectangular, or 
round. Hi-Dielectric, Hi-Strength. Kraft, Fish Paper, 
Red Rope, or any combination, wound on auto- 
matic machines. Tolerances plus or minus .002”. 
Made to your specifications or engineered for you. 


SEND FOR 
ARBOR LIST OF 
OVER 1000 SIZES 

Lists great variety of 
stock arbors. Includes 


many odd sizes.Write 
for Arbor List today. 


Inside Perimeters 
from .592” to 19.0” 


617 LAFAYETTE ST., FORT WAYNE 2, IND. 
Manufacturers of Paper Tubing for the Electrical Industry, 


— 
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Jhe IR E Show 
TELE- TECH 


TELE-TECH, as usual, will be an exhibitor in the I.R.E. 
Radio Engineering Show in Grand Central Palace, New 
York, March 7-10, and will occupy space No. 286. 
Coincident with the show, TELE-TECH will publish its 
annual I.R.E. Show Number, listing the exhibitors, com- 
mittees, meetings, etc., and accenting the latest develop- 
ments in TV, FM and AM. 

Mailed to subscribers at their offices and homes, and also 
distributed from TELE-TECH’s booth, this issue will provide 
a dual opportunity for advertisers to reach the foremost 
engineers in the industry. 

TELE-TECH guarantees to reach the chief engineer and/or 
production head of 100% of the radio-television manu- 
facturing companies and the chief engineers of 100% of 
the TV, FM and AM broadcasting stations. In these two 
primary groups representing 98% of the telecommunica- 
tions market, TELE-TECH has a larger circulation than any 
other radio technical publication. 

In addition, TELE-TECH reaches handpicked lists of mobile, 
railroad, aircraft, marine and commercial communications. 


Tell your story in 


TELE-TECH 


foremost technical journal of 


television and telecommunications 


COMING SOON—AUDITED CIRCULATION STATEMENT 


CALDWELL-CLEMENTS, INC. 


480 Lexington Avenue, New York 17, N. Y. 
Publishers also of RADIO & TELEVISION RETAILING. 
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Oscillator Power Variation 
(Continued from page 32) 


duced to 1/3 by capacity-loading 
the oscillator. For the purpose of 
this article the amount of reduction 
in pulling is not the important point. 
Rather, this example is intended to 
draw attention to a certain trend 
which results from such reduction. 
This is that the experimental curve 
for the capacity loaded oscillator 
rises almost linearly with + instead 
of the almost exponential rise of the 
theoretical curve and the pulling 
values for the non-capacity loaded 
oscillator. Thus, in the instance of 
the capacity-loaded oscillator, if the 
coupling is increased from 70% to 
100%, the pulling goes up only 65% 
whereas in the uncompensated case 
the pulling rises 330%. This is im- 
portant in instances where the oscil- 
lator is deliberately undercoupled 
but where the action of a standing 
wave of proper phase would be to 
increase the effective coupling to 
optimum or beyond. In such a case 
the pulling in an uncompensated os- 
cillator could be expected to increase 
sharply. Admittedly, the simple. lin- 
ear theory of the foregoing pages 
fails to explain or predict the effects 
of capacity compensation. 

The study of pulling in the over- 
coupled case is pursued by plotting 

2 


{} = (1+ VK) —1. See 
1—K 

Fig. 13. Multiplying this by values of 
f(8) from Fig. 11 results in a plot 
of (4Q,)Af./f, = f(8)-f(K) shown 
in Fig. 14. It is evident that the 
pulling increases with the degree of 
overcoupling but not as rapidly as 
predicted by the theory. It is prob- 
able that for overcoupling the oscil- 
lator feedback which was not taken 
into account in this article plays a 
More important role than in the 
undercoupled case. 

The preceding variations show 
Clearly that the frequency pulling 
and power variation are independent 
of the kind but dependent on the 
amount of coupling and on the volt- 
age standing wave ratio (VSWR). 

Further, they show that once a 
figure for pulling and for VSWR 
have been decided upon that the 
percentage of critical coupling is at 
Once determined and thereby the 
bower output from the oscillator. It 
follows that if more power is de- 
Sired, the frequency stability of the 
oscillator must be improved. 

The author is indebted to Mr. 
James Ferry, formerly at Naval Re- 
search Laboratory, for suggestions 
Concerning the foregoing theory. 
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@ Indications are spectrographic-fre- 
quency versus voltage 


® Quick overall views of the 40-20,000 
cps spectrum are provided once per 
second 


®@ Tedious, point by point frequency 
checks are eliminated 


® Observations of random changes in 
energy distribution are possible 


@ Chances of missing components are 
removed 


@ Operation is simple 


® Voltage amplitude ratios as high as 
1000 :1 are measureable 


Write NOW for complete technical 
data, price and delivery. 


New Possibilities In 


AF ANALYSIS 


with Model AP-1 
PANORAMIC 
SONIC ANALYZER 


Model AP-1 assures faster, simpler audio 
analysis by automatically separating the com- 
ponents of complex audio waves and simul- 
taneously measuring their frequency and 
amplitude. 

Whether your problem is investigation of 
harmonics, intermodulation, transmission char- 
acteristics, high frequency vibration, noise or 
acoustics, it will pay to look into the unusual 
advantages offered by the Panoramic Sonic 
Analyzer. 


ANOHAMI 


RADIO.~ CORP 


Cable Address 


PANORAMIC, NEW YORK 
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SERIES 220 RELAY 


This small relay is capable of 
handling 20 amps at 220 v., the 
leader in its size and price field 


for inexpensive, compact, heavy 
current control. A very widely 
used small relay for industrial 
control such as welding machines, 
x-ray, motor starters, etc. 


Write—tell us your control problem. 
Get specific recommendations. 


SERIES “R" STEPPER 


Used for cycle control requiring continuous 
sequence repetitive operations; to remotely 
select and control multiple circuits; can be 
furnished to rotate continuously, reset 
automatically or to pulse both clockwise 
and counter clockwise on the same unit 
with up to 100 contacts on a disc. 


= a. 
S SOCKETS SX 


Pe oeger-4 
ket wi 
P-306-CCT Small Plugs & Sockets for 1001 Angle Svachate, 


Plug, Cable Clamp “i 
in Cap. Uses. Cap or panel mounting. 


Jones Series 300 illustrated. 


e Knife-switch socket contacts @ Metal Caps, with formed 
phosphor bronze, cadmium fibre linings, 

plated, 

e Bar type Plug contacts brass, 
cadmium plated, with cross sec- 
tion of 5/32” by 3/64”. 


@ Insulation molded bakelite. 


® Made in two to 33 contacts. 


@ For 45 volts, 5 amperes. 
Efficient at much higher ratings 


where circuit characteristics 
@ All Plugs and Sockets polarized. permit. 


Ask for Jones Catalog No. 17 showing complete line of Electrical Con- 


necting Devices, Plugs, Sockets, Terminal Strips. Write or wire today. 


HOWARD B. JONES DIVISION 


Cinch Mfg. Corp. 


Look How Many Different Parts PLASTIC 


You Can Make Quickly C. P. .. 14 CLAMPS 


from SYNTHANE mn ue 
(Laminated san cc gone 


GUARDIAN ELECTRIC 


1607-A W. WALNUT STREET CHICAGO 12, ILLINOIS 
COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 


~ 


r- 


With a lathe or screw machine you can quickly transform 
Synthane laminated tubing into washers, bushings, piping, fer- 
rules or a variety of other tubular parts. (Or we'll fabricate 
for you.) 

An unusual combination of desirable properties make Syn- 
thane good for hundreds of jobs. For example, it's strong, hard, 
durable, corrosion and moisture resistant, an excellent elec- 
trical insulator and weighs only Y2 as much as aluminum. 

Available in wide range of grades, diameters and wall 
thicknesses to meet your specific requirements. Write for Syn- 
thane Tubing Folder today! 


Safer, Enduring Support! PLUS... 


. exclusive advantages: no shorts! no corrosion! 


ne oo oe 


[SYNTIANE] SY 


Please send me promp 
folder “Synthane Lamina 


TECHNICAL 
PLASTICS 


SHEETS e Roos; Nom 

PARTS © MOLDED. 

. eggpoibode ‘MOLDED- 
- MACERATED 


VNTHANE. CORPORATION 
12 River Road, 


| 
TUBES © FABRICATED Name of Company —_—— 
| 
| 
| 


Oaks, Penna. 
tly a copy of your 
ted Tubing.’ 


1 eC cemeeen 


no tearing! Structurally stable C.P.C. 742 Clamps— 
new permanent support for wiring, tubing. WPB 
appv’d for lead-ins. Write, wire or phone for Cir- 
cular 419 today. 


Complete stock SARAN PIPE and Pipe Fittings 
1%" to 3” 


COMMERCIAL PLASTICS CO. 


MERCHANDISE MART ¢ CHICAGO 54 
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WITHOUT hanging Needle P 
or simil . tment 
Miniature Castings ara jus ents 
Manufacturers who are interested in mass 
producing small parts of intricate shape to shies j 
close tolerances may obtain a copy of a new OT HAVING to change needle pressure or make similar adjust- ; 
bean tele tes pea Ba eet sd fie Aion Pa nl ments—in switching from 33-1/3 to 78 RPM Records with Astatic : 
cas 8 4 ’ rey : . . ra 
294 E. 39th St., New York 16, N. Y. Fully il- FL Series Pickups—has done much to put these revolutionary : 
lustrated, the booklet lists parts suitable for phonograph playing arms in a leading position in the new long- i 
quantity } paceagg angen es pote erette He well as q playing equipment field. All that the user need do is change car- : 
Ree Tee ee een ee tridges. Takes only a second, because they are designed to fix them- ; 
; . eye selves in playing position on the same slip-in principle which firmly 
; Synthetic Elastic Compositions joins barrel and cap of many modern fountain pens. New engineering, ; 
7 Properties and use of ‘‘Fairprene” synthetic mechanically and electrically, assures perfect tracking, unparalleled a 
& ep ag Mam § On ieeee a a a “cs reproduction, at the featherlight needle pressure of five grams. q 
q ag é é ecentls s J 2 Fe “Ss ss . " i 
; Division, B i. du Pont de ‘Nemours & Cai, Comparable reproduction quality at lower cost is available in other ' 
= Inc., Wilmington, Delaware. Copies may be Astatic units, which round out the complete Astatic Long-Playing Line. a 
B , obtained by writing to division headquarters Write for new brochure, giving full details, illustrations. 
: at Fairfield, Conn. (Mention T-T) E a 
§ —" 4 
| Radio Links i 
: FTL-10-A and FTL-11-A are bulletins de- - e 4 
4 scribing the 23 Channel Pulse-Time multiplex SS a 3 
z radio link and the frequency modulation UHF : yf FL-33 CRYSTAL FLC-33 CRYSTAL 4 
t radio link respectively. Both are available ‘ PICKUP . PICKUP 
® from Federal Telecommunication Laboratories, eS 
E Inc., 67 Broad St., New York 4, N. Y. Ma- Ee 4 a 
terial is also available on the television broad- os . i 
# cast transmitter monitor (FTL-12-A), the ee ») P . 
: frequency modulation UHF broadband link bee 
C (FTL-13-A) and the all metal dummy an- ; 
EB tenna for FM broadcast transmitters (FTL- 
| 615-A). (Mention T-T) . 
FLT-39 CRYSTAL ; 
» Vibration Control TRANSCRIPTION PICKUP (AstATic Corpor TION & “ 
q The Vibrashock Division of Robinson Avia- ree ndnacaiis smigibe aa —.. . A 
i tion, Inc., Teterboro, N. J., has published a Pesmemmenmemmneses : : : 
Z brochure describing the vibrashock line of Astatic Crystal Devices m 
: scientific vibration controls. Complete mount- 
e ing systems for standard and special appli- 
: cations are included. (Mention T-T) -—__—__—___—— _ — 
» Sound Products I “¥ 
: Microphones, amplifiers, speakers, program WE H an 
4 control and distribution facilities are covered nounces s 
5 in the new sound products catalog (No. 218-P) A NEW Ss G CA CIT 
F issued by RCA. Copies may be obtained by AR E PA at 
F; written request to the Sound Products Sec- 
A tion, Engineering Products Dept., Radio Cor- F A bd C e 
5 poration of America, Camden, N. J. (Mention ree r apacity ; 
z T-T) at _—% 
: 300 Li  - PUMP 
| Miniature Electron Tubes iters 
The complete RCA line of miniature elec- P Mi 
tron tubes are catalogued in folder MNT-30B, er inute HIGH VACUUM 
covering 80 types and superseding the MNT- 
380A. Tubes are listed numerically and al- PR nt 
phabetically with thumbnail descriptions and 
metal and GT equivalents of each tube oppo- | 
Site the listings. (Mention T-T) Patent No ey? 
. : | 2337849" FAST PUMPING 
High Frequency Resistors ‘ik iit Geeatnen 
Complete specifications and characteristics 
for type MP high-frequency resistors are 
given in a four-page technical bulletin, pub- 
lished by International Resistance Co., 401 QUIET 
N. Broad St., Philadelphia 8, Pa. (Mention 
T-T) RUNNING ‘ 
Public Address Manual me. { 
: The , rag aig eon ons Recap tape : # . fe j COMPACT : 
lanua yy ider, containing the products o i j . 1 O 
147 PA equipment manufacturers, now is : am. = Mo - a 
, available. Write to John F. Rider Publisher, 2 7 
B Inc, 404 Fourth Ave., New York 16, N. Y. ‘2 e, Fe 
i for details. (Mention T-T) | E- 
H | Complete 5 
i © 
; Ouartz Crystal Units | $475.00 : 
-\ new catalog covering their complete line No. 1397-B e i 
3 of uartz crystal units has been released by a ga ——— f 
“ es-Hoffman Corp., 321 Cherry St., Carl- After several years planning and months of actual designing and careful testing, WELCH i 
5 6«Cslr, Pa. The new bulletin (RHC-X) features is proud to announce this NEW, LARGE CAPACITY, TWO-STAGE DUO-SEAL PUMP. Althouch 
5 «63 small universal crystal holder with a fre- the guaranteed vacuum is stated as 0.1 Micron, most of the tests produced a vacuum of 
Soy. coverage from 50 ke to 100 me. .03 Micron. Free Air capacity 300 liters per minute (5 liters per second). It operates quietly 3 
, tion T-T) with a minimum of vibration. A built-in trap prevents the oil from backing up into the system. 4 
It has been designed to prevent oil from being thrown out of discharge side of pump. Oil 
Tipe Recorder level shown in convenient indicator window at all times. Convenient oil drain permits oil 4 
w the Ampex magnetic tape recorder is change without dismantling oystam. qi 
being used by the Bing Crosby show is de- — WRITE FOR COMPLETE CIRCULAR GIVING RESULTS OF TEST — : 
Scr bed in a color brochure released by the i 
Auo and Video Products Corp., 681 Fifth W. M. WELCH SCIENTIFIC COMPANY iq 
e Ay New York 22, N. Y. Noise-free splices stablisne : 
ma: be made with scissors and “Scotch” 1515 SEDGWICK STREET, DEPT. J CHICAGO 10, ILLINOIS, U. S. A. a 
cel ulose tape. (Mention T-T) 
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COLLINEAR COAXIAL ARRAY FOR 152 MC 


(Continued from page 35) 


nitude as well as in phase. In a 
collinear array in which only one 
end element is directly driven, the 
current magnitude in successively 
coupled dipoles drops noticeably. 
While no convenient and accurate 
method was available to measure 
this effect, it was demonstrated by 
the simple expedient of noting the 
progressive dimming of a neon bulb 
touched first at the voltage anti- 
nodes of the driven dipole and later 
at the voltage anti-nodes of the suc- 
cessively coupled dipoles. The effect 
is of little importance in this par- 
ticular design. 

With tuning adjustments com- 
pleted, the input impedance of the 
antenna was measured with a 50 
ohm slotted line and a General Ra- 
dio Crystal Galvanometer. The slot- 
ted line, two meters long, interposed 
the transmitter and a twenty foot 
length of 50 ohm coaxial cable feed- 
ing the array. By the displacement 
of the voltage minima with the an- 
tenna terminals first short circuited 
and secondly open, and by the 
standing wave ratio measured as 2 
to 1, the driving point impedance of 
the antenna was shown to be ap- 
proximately 100 ohms and slightly 


inductive. For a quarter-wave 
matching transformer the matching 
section impedance (Z,,) being equal 
to the geometric mean of the feed 
line impedance (Z.) and the load 
impedance (Z,), it was estimated 
that a length of 72 ohm line slightly 
shorter than one quarter wavelength 
would produce a close match to the 
50 ohm solid dielectric feed line. 
Consequently, a 12-in. length of 72 
ohm solid dielectric cable was care- 
fully spliced between the 50 ohm 
line and the antenna input termi- 
nals. 

Subsequent measurement with the 
slotted line apparatus confirmed that 
the termination was almost resistive 
with a standing wave ratio of 1.2 to 
1. No further attempt was made to 
improve this adequate match. 

This collinear coaxial array should 
operate successfully over the newly 
proposed Taxicab Land Station fre- 
quencies of 152.15, 152.21, 152.27 
and 152.33 mc without change in 
dimensions. The adjustable features 
of the array may be dispensed with 
in the event that the listed dimen- 
sions are carefully followed. It is 
to be appreciated that an antenna 
power gain of 3 db is equivalent 


to doubling the transmitter output 
power. The antenna described has 
been in use for an extended period 
at Land Station K2XAC of the Mo- 
bile Radio Service in Niagara Falls, 
N. Y. with results measurably su- 
perior to the original % wave co- 
axial antenna. 


Synchronizing TV Carriers 
(Continued from page 29) 


in the TV carrier frequency as there 
is in the sidebands, beats between 
carriers produce much more visible 
interference. All interested parties 
agree more field tests are desirable. 
The method is not limited to syn- 
chronizing only two stations. 

It is fortunate that the successful 
tests of this principle were made in 
time for consideration by the FCC, 
now investigating revision of its 
rules in order to reduce tropospheric 
interference. It should be tried at 
once in the Detroit-Cleveland area 
to reduce the troublesome interfer- 
ence experienced there. It may be 
the factor which will decide FCC on 
keeping the present 150 mile spac- 
ing between co-channel stations and 
thus hasten the end of the present 
“freeze” of TV assignments. 


Potents 
Regd Trade Mark 


THE LOWEST EVER foowarnw inven 
CAPACITANCE OR | M5. 


ATTENUATION / A! 


density. 


A2 
IMMEDIATE 


A34 
DELIVERIES 


LOWOAPAC 
FOR U.S.A. C4 


TYPES. 

PCA 
Billed in Dollars, Settlement] Cy 
by your. check. Transaction 


as simple as any local buy.{ C2 


C22 


tf RADIO om C3 


C33 


WESTERN REP 


Perimuth-Colman Assoc 


C44 


942 Maple Avenue 
Los Angeles, Calif 


at wtih’ Shee’ he 
: terrane 


Bo es ey 


IRON CORES 


Permeability Tuning * Coil Trimming ¢ Critical Alignment 


i Nixtiveer oe a 
Peiced s 5 227 % 2 eed 
MT tas ¥ ae oA eile 


NATIONAL MOLDITE 


25 MONTGOMERY ST., HILLSIDE 5, N. J 
Iron Core 


is 


“The Shape of Things to Use 


che $s Tee 


wee stack es * “ 
ee pst tart era A eek 


OLD 


PRECISION 


< 


= RA) BO Odie xt 
Stee ee Pos s 
7 


General Slug-tuning 


MOLDITE CORES are made to exact specifications, using an exclusive 
powder mix for each specific requirement, plus new methods of pro- 
cessing and mass production. 


RESULT—Higher quality and economy; greater circuit stability and flux 
SAMPLES on request for design, test and pre-production Purposes. For 


fs quick, exact duplication of cores, send for Moldite mix b 
;, on frequency graph. 
te 


s plotted 


os 


a) Wey 


» Paitin mee ope 

Baan EE . : 

Nisa eo 5S BN aX, Fi 2, —— av: ‘A 
‘1 4 e* .: 


COMPANY 


Specialists Member 

MID-WESTERN REP 
Irving Rose 

314 No. Michigan Ave 
Chicago, HI 


R.M.A 
SO. AMERICAN REP 
Jose Luis Pontet 
Cordoba 1472 
Buenos Aires, Argentina 


TELE-TECH ¢ January. 1949 


Classified Section 


BC 1203 —e 


SYNCHROS INVERTERS 
eet 1F Special Repeater, 115 volts, 400 cycle. Will 12117-4, Pioneer. Input 24 volts D. C. Output 
t wi | operate on 60 Ox at reduced voltage. 26 volts, 400 cycle. PRICE $15.00 EACH NET 
PRICE $15.00 EACH NET 12117, Pioneer. Input 12 pay D. a a, 26 
Provides 200-4,000 PPS. =. time: 100 to 2,500 1CT Control Transformer, 90/55 volts, 60 volts, 400 cycle. PRICE $17.00 EA 
microsec. in 4 steps, fixed mod. pulse, suppression cycle. PRICE $22.50 12123-1-A, Pioneer. Input 24 volts > 3. Out- 
pulse sliding modulating pulse, blanking voltage, 231G1 Control Transformer, 57.5/57.5 volts, put 115 volts, 400 cycle, 3 phase. 00 ‘Vv. A. 
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CLOSING DATES REGIONAL DISTRIBUTORS 


Well known FM Broadcast equipment manufacturer 


For all ads requiring proofs, SELLING UNDER $2000.00. This is a complete 
composition, foundry work, packaged unit — microphone to antenna! 
key changes, etc. Ideal for schools and colleges who want to incorporate Radio Broad- 
. casting in their educational training with minimum of expense. 
Sth of preceding months— Our equipment is fully developed — performance equal to com- 
mercia requirements —- simple to install and operate — lowest 
For Complete plates only i FM le to install end ' 
N tti % price in field for this top quality line. 
oO setting. Some territories open for distributors employing travelling sales 
engineers to sell local dealers. 
Ist of month— Write giving full particulars, territory covered, number of salesmen, 
Publication Date es of cust 


dealers and financial status. 
Organizations qualified will receive full details of Sales Promotion 


CALDWELL-CLEMENTS, Ine. Reply to Box 202 
480 Lexington Ave. New York 17 PLaza 3-1340 
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STABILIZED CRYSTALS BUILT 
TO YOUR SPECIFICATIONS 


Crystal users appreciate the complete 
service James Knights Co. offers. 

If you have a special crystal problem, 
James Knights Co. is equipped to build 
crystals to your exact specifications — 
no matter what they may be. Because 
of a special production line for short 
runs, the price is right — whether you 
need one, ten or several thousand crys- 


In addition, James Knights Co. fabri- 
cates a complete line of ‘Stabilized’ 
crystals to meet every ordinary need — 
precision built by the most modern 
methods and equipment. 

Fast service is yours, too! Two com- 
pany planes save hours when speed is 


Your inquiries — and crystal prob- 
lems — are invited. 
Send For New James Knights Co. 


A large AIRCRAFT RADIO MANUFACTURER 
needed extremely small and light weight 3105 
s. We designed and built one that 
less than two ounces, now our Type 


| Reflected Signal Effects 


(Continued from page 40) 


pulsed signal is received, grid rec- 
tification causes the effective grid 
| bias to increase rapidly to a value. 
| proportional to the amplitude of the 
_ signal. Thus the output of the am- 
plifier is limited. Since the build-up 
| time of the grid bias is a function 
of the coupling capacitor and the 
| grid-cathode resistance, and the re- 
covery or decay time is a function 


_of the same capacitor and the grid | 


leak resistance, these times can be 


| independently controlled. This fea- | 
ture permits us to provide for the | 
| third fundamental, allowance, for 


| echo dispersion. 


| If each preceding IF amplifier | 
| stage is provided with a similar | 


| time constant, an increasing signal 


| strength merely drives more stages | 
| into the grid conduction region and | 


| the gain of the receiver is propor- 
tionately reduced. In practice, video 


| components of the grid bias curve | 


| may become troublesome if a low 


| intermediate frequency is used, par- | 
ticularly when the interstage cou- | 


pling is of large bandwith. Normally, 
however, these two conditions are 
not found simultaneously in an op- 
| timum design. It is possible, of 
| course, to use a high-pass T filter 


| section between stages to provide | 
| adequate attenuation of the video | 


components when necessary. 


Fig. 7 shows the performance of | 


a particular amplifier incorporating 
this circuit. Gain reduction, in db 
| below maximum, is plotted as the 


ordinate, while elapsed time in mi- | 


croseconds is the abscissa. The effect 
_ of three signal amplitudes is shown. 
Note the greater recovery time with 
greater signal strength, 
more time for dispersion of echoes. 


| The choice of time constants shown | 


was experimentally found to be op- 


| timum for suppressing the greatest | 


number of echoes consistent with a 
minimum period of reduced sensi- 
| tivity. 
| Obviously, 2 microsecond interro- 
| gating signals of small amplitude 
arriving during the period of re- 


duced sensitivity following a strong | 
1 microsecond search signal will not | 


receive a reply from the beacon 
transmitter. However, since the air- 
borne radars are not synchronized, 
_ this condition will not prevail for 
more than a small time interval, and 
| when we consider that both radar 
antennas are scanning, the situation 
| does not appear to be serious. The 
| conventional receiver, of course, 
| would quite probably have allowed 
the strong search signal to trigger 
| (Continued on page 64) 


allowing | 


CON/CAL/ANTENNAS 


THE 4XTV 


"America's 

Outstanding 

Television 
Beam 


e Hi-Gain Stacked Conical ''V"" Beam 

e Channels 2 to 13 Plus FM 

e Low Inception Angle 

e Extremely High Signal to Noise Ratio 

e 150 Ohm Non-varying Impedance 

e Use 72, 150 or 300 Ohm Transmission Lines 
e Universal Mounting Clamps 
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CONTINUOUSLY VARIABLE 


FREQUENCY SOURCE 
20 cps to 200,000 cps 


JACKSON 
Audio Frequency Oscillator 


* Accuracy — 1 cycle or 2% 
* Minimum Harmonic Distortion 
* Resistance Capacity Tuned 
* Va Watt Output 

*Less than 1 DB Deviation 

* Excellent Stability 


Used by leading Laboratories, Research 


Engineers, Colleges and Broadcast stations. 
$135.00 complete 
Full details on request. 
Jackson Electrical Instrument Co. 
Dayton 1, Ohio 
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We specialize in Equipment and BS 
Methods for the Manufacture of 


RADIO TUBES 
CATHODE RAY TUBES 
FLUORESCENT LAMPS 
INCANDESCENT LAMP: 
NEON TUBES 

PHOTO CELLS 

X-RAY TUBES 

GLASS PRODUCTS 


Production or 
Laboratory Basis 


Manufacturers contemplating 
NeW Plants or Plant Changes 
are invited to consult with us. 


KAHLE 


ENGINEERING COMPANY 


T313 SEVENTH STREET 
NORTH BERGEN, NEW JERSEY, U- S. A. 
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READY- 
TO-USE 
CABINETS 


CHASSIS 


Par-Metal 
Equipment | 
is preferred b 
Service Men, « 
Amateurs, and \ 
Manufacturers \ \ 

because they're °. 
cdaptable, easy- \ 
to-assemble, eco- 
nomical. Beautifully 
designed, ruggedly \ 
constructed by spe- 
cialists. Famous for 


cuality and economy, 
Write for Catalog. 


AR- METAL 


PRODUCTS CORPORATION 


-62—49th ST.. LONG ISLAND CITY 3, 


N.Y 


TELE-TECH « 


January, 1949 


TELE-TECH 


Advertisers January 1949 


Aereven COPBS ccc cc cccccccccscecsesdeations 14 
Amplifier Corp. of America ............-+.4-- 52 
Anaconda Wire & Cable Co. .............4+45- 19 
Andrew Corp. .....ccccccccccccccrcccsescece 50 
Associated Plastics Co. ........ccecessceceees 58 
PERE GOR. | oon ced ce ces ccs saceccnnnes 59 
Automatic Electric Sales Corp. ..........++--++ 47 
Bell Telephone Labs. .........+seeeceeecerees 20 
Caldwell-Clements, Inc. ..........--+eeeeee- 56, 61 
Commercial Plastics Co. .........-ceeeeeeenes 58 
Communications Equipment Co. ................ 61 
Cornell-Dubilier Electric Corp. ............ Cover 2 
Cormith Wire €a., Ime. ..cceccesccccncceusess 13 
Dumont Labe., Inc., Allen B. ....cceccseee 6, 45 
Ree CRS oso dis oa ccsdicvacsesanerage 9 
Cite Enpamring: Cu, ING occcc cca. cc cckcucs 53 
eee eremreneety TAGS 6 oo i. cdatne sds es canes 43 
General Electric Co. ............ 2, 3, 54, Cover 3 
Guerdian Electric Miy. Co. 2 .icccccccccscsces 58 
Guthman & Co., Inc., Edwin I. ........ «es 
POU NEE oii cv clkwdsccwnuteudee chacenaia 12 
International Resistance Co. .......c.cecccecees a 
Tustramtent  ASSOCigtes: 2c ccvcccccnccecsesees:- 61 


Sumas; i Be; Dit Clee Ale. ooo cnc dsnwcincs 58 
eee EMUMG GO. nw cic iccesbiossnuamne 63 
Kellogg Switchboard & Supply Co. ............ 11 
RT SUNT ONE nm eivnncvcesaccestuaeeeeen 16 
RPE CO CRED oa steps ccdssemeansee sae 62 
A EMO aon w ek chicadscttunebees seeeawe 55 
GM Scvaahvic. on deeeacwaleie Cesdaet nt 49 
ey Gr Gees Tee, Pu OR sok cciiteccacccscus 8 
MN RAMMING ONS cegicncsawnccenctéaccaee 52 
MTOM WIDINUN SGI 9 56's arxccccacenesaciecaba 60 
North American Philips Co., Inc. .............. 7 
CN MAM GR ocd cea kcveincccauneuae 64 
Pemaonpenne WMH CONN 862s ccchccwedciesceages 57 
Paramennt Paper Tube Carp. ... cc ccccccocsuces 55 
Par-Metal Products Corp. .........ceeeeseees 63 
Praeren: Pager TUR CO eis icc ctdcssciesisns 64 
Radio Corp. .of America .............. 63, Cover 4 
Se Oe Cag ROO ccd evassviccaeeesc 51 
Dk PRE ee eee eee eee eee Tee 17 
Sylvania Electric Products, Inc. ..............- 18 
SN NO So nia bees ink wccasetadeccnups 58 
Vee BUG Ges i eccsececevcctanccdeccees 15 
COG AME tee kcnealdastesaueechesancemas 62 
NONUNOD TOM. tins ceewnete Hatemanaceeuae 60 
Welsh: Scientific Go. W. MM. .. 8st et eee 59 
Meee Ss M5 i de vcccneuslaadscamne men 10 
ranean EMIS CO. sce ce cclsicccccéucccceess 20 
Zopher Wills; Tae. oe Kcncetivcncnscecase 57 


Keep posted 


ectron Tubes 


MAIL COUPON 


TODAY 


, . 
| RCA, Commercia' Engineering | 
| Section 57AW, Harrison, N. J. | 
j Send me the RCA publications checked | 
| below. I am enclosing $ to cover | 
| cost of those books for which there is | 
a charge. 
| | 
| Name | 
| Title or Occupation 
| Address | 
| City Zone State | 
| (1 Quick-Reference Chart, Miniature Tubes (Free). | 
| A) | 
| HB-3 Tube Handbook ($10.00)*. (B) | 
RC-15 Receiving Tube Manual (35 cents). (e} 
| ©) Receiving Tubes for AM, FM, and Television | 
oadcast. cents 
| _, Broadcast. (10 cents). (D) | 
| C Radiotron Designers Handbook ($1.25). (E) 
. — Selection Guide, Non-Receiving bey | 
oO Power, - Gas Tubes for Radio and aa 
cents 
| oO Ppa Cathode-Ray and Special 1 | 
cents 
| ( RCA Preferred Types’ List (Free). a | 
| L] Headliners for Hams (Free). (J) | 
| *Price applies to U. S. and possessions only. | 
hans cases cit pe conse cai cesion we tin slp chm cl cen ip th es wld 


TUBE DEPARTMENT 


RADIO CORPORATION of AMERICA , 
HARRISON, WN. J. 


63 


REFLECTED SIGNAL EFFECTS 


(Continued from page 62) 


the beacon and would, therefore, 
disable the equipment for a period 
of approximately 150 microseconds 
while the identifying code was 
transmitted. The latter situation can 
easily become more wasteful of 
duty cycle than the former. 
Briefly, this amplifier uses series- 
shunt compensation to achieve a 
band-pass from 8 to 48 MC. The 
parallel resonant elements in the 
cathode circuits of the first five 
stages begin to cause degeneration 
below 8 MC, and the compensating 
elements in the plate circuits of all 
stages keep the response uniform to 
48 MC. A stage gain of 9.5 MC is ob- 
tained with an overall gain of 76 db 
in the first 8 stages. The ninth stage 
is operated at zero bias and reduced 
plate and screen voltage, just as in 
the conventional type limiter. The T 


filter sections, for eliminating video 
components of the rapid grid bias 
adjustments, will be recognized in 
the interstage coupling of the latter 
stages of the amplifier. This ampli- 
fier illustrates how the echo-sup- 
pression feature can be added with 
little complication and with no ap- 
preciable sacrifice of gain or band- 
width. 

A laboratory evaluation of a cir- 
cuit of this type provided the data 
for Fig. 8. The dashed diagonal line 
is the locus of equal signal and echo 
magnitude. This represents the ulti- 
mate limit in the capabilities of the 
“echo-suppression” circuit. The hor- 
izontal dashed line shows that a 
conventional receiver fails to per- 
form properly when the echo signal 
exceeds the threshold level, in this 
case —67 dbm. The time sequence of 


both signals is shown on the figure. 
The experimental curve shows how 
close the suppressing feature ap- 
proached the ultimate limit in a par- 
ticular beacon receiver. 


Operational tests of this circuit, 
when installed in a microwave 
transpondor beacon, were performed 
at the Naval Research Laboratory. 
This is a particularly choice location 
for the generation of echoes, due to 
the many buildings, towers, etc. in 
the immediate vicinity. Two beacons 
were operated simultaneously, one 
conventional and the other contain- 
ing the “echo-suppression” circuit. 
By using an airborne radar to chal- 
lenge the two beacons with a search 
or 1 microsecond signal, the data for 
Fig. 9 were obtained. The large 
cross-hatched area is that in which 
the conventional beacon was inter- 
rogated; the solid area-is that in 
which the modified beacon was in- 
terrogated. 
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Ultra and Extreme Short Dave Reception, Principles Operation, 
and. Design....Strutt 

Ultrahigh Frequency Transmission and Radiation....Marchand 

Vacuum Tube Amplifiers....Valley & Wallman 


“and they ved happily ever after” 


Your coil windings ore pe 


useful life when 


PRECISION BOBBINS 


Precision provides the strength, the insulation, the 
dependability by the most thorough specialized engi- 
neering, exactly to your specifications. 


Spiral winding of the tube — heavy heat-treated 
compression — swaged tube ends securely locked — 
impregnation of the complete assembly are factors 
of Precision’s exceptional service. Lightest of all 
coil bases. Permit larger gauge, or more wire of 
same gauge in winding area. 


Let us make up samples for your requirements. 


Also mfrs. of dielectric tubes, round, square, rec- 
tangular, any length, ID or OD; coil forms; spools; 
dust caps and thread protectors. 


oF 8&8 $B 


PRECISION PAPER TUBE CO. 


2057 W. Charleston St., Chicago 47, Ill. 
Plant No. 2 at 79 Chapel St., Hartford, Conn. 


THE 


di<acro NOTCHER 


Duplicates Precision Notches 
WITHOUT DIES! 


The new precision D1-Acro 
Notcher eliminates the 
need for punch press and 
dies on many production 
notching operations. It is 
also ideal for experimental 
work as it can be quickly 
adjusted for any size or 
shape notch. Many straight 
shearing operations can 
also be performed with this 
flexible unit. 


CUTS CLEAN — NO BURRS OR ROUGH’ EDGES 
The powerful D1-Acro Notcher has an ex- 
clusive roller bearing cam design which pro- 
vides a tremendous pressure with a_ small 
amount of effort. The precision-ground Vee- 
shaped ram and blades of alloy tool steel 
assure clean cuts and permanent accuracy. 


LARGE CAPACITY. The D1-Acro Notcher cuts 
90° notches up to 6” by 6” in 16 gauge steel 
in one operation. Larger notches, and wider or 
narrower angles, can also be obtained. 


SEND FOR 40-PAGE CATALOG. 
Gives full information on all six 
“DIE-LESS DUPLICATING” produc- 
tion boosters—Dr1-Acro Benders, 
Brakes, Shears, Rod Parters, Punch- 
es, Notchers—with many- examples 
of accurately duplicated parts. 


DI-ACRO is pronounced “DIE-ACK-RO” 


S 
4 
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